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rel ates generally to the fields of biology and nedicine. Mre particularly,
it concerns nethods for the prevention and/or treatnent of diseases, such
as obesit wi th antioxidant inflanmation nodul ators 1(AI MB). 11.
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of adults neet the crit (0] TH OMeal th Organi zati on has
estimated that nore than 1 billion adults worl dw de are overweight, with
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di sease, respiratory diseases and other severe illnesses, and has been

inplicated a8eRm Jrith&Idvantigh for certain types of cancer including breast
and colon cancer. Aside fromits inpacts on physical health, obesity has
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agents, and insulin. Thus, agents that can 15be used for the treatnent of
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of treating overwei ght or obese subjects with selective activators of the
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i nflammati on nmodul ator (AIM in an anmpunt sufficient to reduce the
subject’'s weight. In sone aspects, there is provided a nmethod of pt in a
subj ect in need thereof conprising adm nistering to the subject 25an
antioxidant inflammation nodulator (AIM in an anount sufficient to reduce
the subject's weight. In some enbodi nents, the subject has excess body fat.
I n sone enbodi nents, the



subject is overweight. In sonme enbodi nents, the subject's body mass i ndex
(BM) is from25 kg/n2 to 30 kg/ n2. In sonme enbodi nents, the subject is
obese or wehotit3gsoene of nore 30 synptons of obesity. | RCTarseoiembdé nent s,
the obesity is class [. In sorre enbodi ments, the subj ect s BM is from30 k
g/n2 to In sone e t he. obesity i ss. ll. In some
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t aken toget fer an are a iyl(c<18), al kenediyl(c<18), arenediyl(c<l
8), al koxydlA{dobtxkﬂglg,) thewl 1kersgglmﬁqadt geb(icfs:ﬂ.t&)w amtl- kbésammatﬂmemjld. daiBjticular,

al kenyl m nodl <18 or. al ken OX 18 20each is ..
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cyano, Ra{htioNBViARShE: d@Es tHat Qic 1%'&6}&{&&511%)111 &E@Wﬂeﬁ@ﬂi@vas%h{ﬁﬁ%t(&<12)
aryl (c12), aral kyl (c<12), "heteroaryl (c12), heteroaral kyl (c<12), acyl (c<12),
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di al kyI am no(c<12), al koxyam no(c<12), al kenyl am no(c<12)

al kynyl am no(c<12), arylam no(c<12), aral kyl - 5am no(c<12),

het er oaryl am no(c<12), he kyl -

sul fonyl am no(c<12), am do(c<12), alkylim no(c<12) al kenyl i m no(c<12),

al kynyl'i m noﬂﬁ1§ 11%)acc Y de R Eg%}nt 11%&1'&?%{ | th B ned ﬁrﬁ%%)ed methods of treating
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thereof comprising administering to the subject an antioxidant inflammation modulator
(AIM) in an amount sufficient to reduce the subject’s weight. In some aspects, there is
provided a method of pt in a subject in need thereof comprising administering to the subject
25  an antioxidant inflammation modulator (AIM) in an amount sufficient to reduce the subject’s

weight.

In some embodiments, the subject has excess body fat. In some embodiments, the
subject is overweight. In some embodiments, the subject’s body mass index (BMI) is from
25 kg/m* to 30 kg/m”. In some embodiments, the subject is obese or exhibits one of more
30 symptoms of obesity. In some embodiments, the obesity is class I. In some embodiments,
the subject’s BMI is from 30 kg/m? to 35 kg/m®. In some embodiments, the obesity is class
II. In some embodiments, the subject’s BMI is from 35 kg/m* to 40 kg/m®. In some



y is fromO to 8; 15or a pharmaceutically-acceptable salt or tautoner

t her eof . In sone variations of one or nore of the above enbodi nents,
the Al M iwoaotoimeand of the fornula: wherein: 20Wis amCeluseanos156

wi t hdrawi ng group; RL and R2 are each independently: hydrogen, hydroxy,

al kyl (c<8),,.substjtuted al kyl (¢<8), al kenyl (c<8), substitu al ken c<8),
oy i, he Dby 3t s B it s SBPob a1 Sbipsts P BeIOR Al 35155
RL and |2naresd akeh, HoGaieRbRmsens ahalianes ki asl8biecal kenedi y1(c<18),

arenedi yl(c<l 8), al koxydiyl(c<l 8), alkenyl oxydiyl(c<18),
al kyl am nodily Bpme 18)iatieiskafngricarm mondi of the ei@)e, enalrodamkigsythe miatlowiksedinges (ac 18) ;
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het er oar al kyl (c<12), acyl (c<12), al kylidene(c<12), al koxy(cl2), '
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al kenyltagme{od41sd)inhidltkyotivhaen SONE<B2h, thasubjeri no(c<12),

ar al kyl am no(c<12), .heterqarylam no(c<12), heteroaral kyl am no(c<12),

al kyl sul f onyP &R oREIY of gAF Abpeet)the abisinhodipents she AIM is a compound
alﬁgnyhhqﬁyﬂfgﬁ%g), 15al kynyl i m no(c<12), arylimno(c<12),

aral kyl1 mno(c<12), heteroarylimno(c<12), heteroaral kylimno(c<12),
acylimno(c<12) or a substituted version of any of~{hese groups; or any two
R3in (R3)y are taken together and are al kanedi yT(®<18p1 al kenediyl(c<18),
arenedi y1(c<18), al koxydi y1(c<18), al kenyl oxydiiy1(c18)i,

20al kyl ami nodi y1(c<18), al kenyl am nodi yl(c<18), or al kenyl -

am nooxydi yl(c<18); and y is fromO to-8;- a5 & pharneceutical | y-acceptabl e
salt or tautoner thereof. WO 20114330302PCH/U820&1/032156 I n sone
variations of one or nore of thegabdve enbodi mentsj the AIMis a conpound

of the fornula: whergin: L2 \\;16
5 (Ry),
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Ri Rp ,
wherein:
W is an electron withdrawing group;
R; and R; are each independently:
15 hydrogen, hydroxy, alkylc<s), substituted alkylc<s), alkenylc<s), substituted

alkenyl(c<s), alkoxy(c<s) or substituted alkoxyc<g); or

R, and R; are taken together and are alkanediyl c<is), alkenediylc<is),
arenediylc<ig), alkoxydiylc<ig), alkenyloxydiylc<is), alky-
laminodiylc<ig), alkenylaminodiylc<is), or alkenylaminooxydiylc<isg);

20 cach Rj is independently:

hydroxy, halo, oxo, amino, hydroxyamino, nitro, imino, cyano, azido,
mercapto, or thio;

alkylc<12), alkenylc<i2), alkynylic<i2), arylc<i2), aralkylc<i2), heteroarylc<iz),

heteroaralkyl(cglz), acyl(cglz), alkylidene(cglz), alkOXY(Cglz),



5Wis an electron withdrawi ng group; Rl and R2 are each independently:
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wherein:
20 W is an electron withdrawing group;
R; and R; are each independently:
hydrogen, hydroxy, alkylc<s), substituted alkylc<s), alkenylc<s), substituted

alkenylc<s), alkoxyc<g) or substituted alkoxyc<sy; or



20al kyl (c<12), al kenyl (c<12), al kynyl (c<12), aryl (c<12), aral kyl (c<12),

het eroaryl (¢c<12), heteroaral kyl (¢c<12), acyl (c<12), al kylidene(c<12),

al koxy(cMap,2oalise3vgl oxy(c<12), al kynyl oxy(c<12), aryl oxPCEARP(11/032156

ar al koxY(cl12), heteroaryl oxy(c<12), heteroaral koxy(c<12), acyloxy(cl2),

al kyl am no(c<12), dlalkylanlno c<12), al koxyam no(cl2
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aral kyl i m no(c<12), heteroaryllnlno c<12 eteroaral kyl i m no(c<12

acyllnlno(c<@@}R@ﬁHadgﬁbé@HbUted versi on of any of these groups or 5any
R3 in (R3)y are. tak t Qget her are kanedi 1(c
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al kyl am nodi y1(c<18), 1ﬁ®KQﬁykﬁﬂhmOdlyl(C<18) or aIkenylanlnooxydlyl(c<18);

and y is fromO to 6; 10or a pharmaceutically-acceptable salt or tautomner

t her eof . | rellsduoevakemtlconsalbindueotryhon s adlkylhezabevwasiioodi nent s,

the AIMis a conpound of H%;kgﬁégzégﬂarggéﬁgﬁag%%¥§;awsgwg%gctron
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ol Koxy(o<B) or subst tut ad Car kel SRR et RSN (e £

takén together and ar encadréanediyd(clt8paratdokengell ¥d{axgi8),), 20ar enedi yl(c<l

8), al koxydiyl(c<l 8), alkenyloxydé%g c<18), al ky- |am nodiyl(c<18),

aIkenylanlnod|y1(c<18yﬂkﬂmﬂﬁmksnyﬂ %9@mw1@b@m@pnn@anh,R3 is

i ndependent | y: hydroxy 0Xxo, dr ox nitr m no,
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y is from 0 to &;

or a pharmaceutically-acceptable salt or tautomer thereof.



or a pharmaceutically-acceptable salt or tautomer thereof. In sone

vari ations of one or nore of the above enbodi nents, Wis cyano, fluoro or

- CF3. 20Iwo=omw130mei ati ons of one or nore of the above ecibascom0s=sethe Al M
is a conpound of the formula: H3 CC H3 WD 2011/ 130302PCT/ US2011/ 032156

wherein: X1 and X2 are independently: hydrogen, .hydroxy, l.o, oxo, am no,
Pyt oxyart ndh SHTERBHA G SN PamBre SIAPIE0 Faragiicnt e AfNGS b eStiBour

5al kyl (gliormalakeny! (c12), al kynyl (c<12), aryl (c12), aral kyl (c<12),

het eroaryl (c12), heteroaral kyl (c<12), acyl (c<12), al kylidene(c<12),

al koxy(c12), al kenyl oxy(c<12), al kynyl oxy(c<12) s aryl oxy(cl2),

aral koxY(cl12), heteroaryl oxy(c<12), hetefsanalkdxy(c<12), acyloxy(c<12),

al kYl aM n0(C<12), di al kyl am no(c<1221, al koxygam no(c‘:ﬂZ), al kenyl -

10am no(c<12), al kynyl am no(c<12)cHarlyl am no|(c<12), | aral kyl am no(c<12),

het eroaryl am no(c<12),het er odr al 91 no(csl.2), \aI,J<1%(I sul fonyl am no(c<12),
am do(c<12), alkylimno 2 e ™NRBA (c%iZ)xa kynyl i m no(c<12),
arylimno(c<l12), aral kyliff het ¢r oar yl iam nMaRre12) ,

het er oar al kyl i m no(c<12), or a substituted 15version of any
of these groups; Y is hygesgen, F Hhal o, am no, hydroxyam no, nitro,
cyano, azido, nercaptop”al kyDkC<12) 4l kenyl (c<12), al kynyl (¢c<12),

aryl (c12), aral kyl (c<12), heyeNoaryl (6012), het er oar al kyl (¢c<12), acyl (c<12),
al koxy(c12), al kenyl oxy(cl2g, aRkynyloxy(cl2), aryloxy(c<12),

ar al koxy(c<12), heteroaryl oxy(c<12), heteroaral koxy(c<12), 20acyl oxy(c<12),
al kyl amimofio<12), di al kyl am no(c<12), al koxyam no(c<12),

al ksnyl am nq(c<12), al kyn (iram no(c<12), arylam no(c<12),

ar aPkyl am no d&i@?lﬁc‘[ﬁ(&é}% FYIER'"AB c<12) , het eroaral kyl am no(c<12) or

al kyl sul f onygt aidme(&sdech in@pdn@ntlg: Phar maceuti cal I'y-acceptabl e salt or
tautoner thereof. 25In sone enbodinents, the AIMis bardoxol one nethyl. In
sone of the enbodiydsrges, hyairodye alyl@spsubsiitoredofikil hea), biedphat owbdstmetedy | i s
present as a crystalline form having an ﬁé{t,ayﬁ(giffracti on pattern (CuKa)
conpri si ng si gni fi canttlipieactiFeR o sUBTITEpb kOB @p: 92. 9, 13.4, 14.2 and

17.4 020. For ex .t - i I tern is in sone

enbodi nent s subs?galﬁnlaal}zlaeggge%%%&}e{ %J%Iqéaﬁ(?g&g}%l(cﬁgba&%@lﬁ%bm of the

enbodi nents, at 30 | easéncdiyBeL )i Qﬂo@diﬁlggg)p@kém&ﬂm(c%%gﬂm _is present as
a

an anor phous form having an X-ray diffraction pattern Ka) with a halo
peak at approxi mat el y 1a@im®d(2051s)salbstydaninadilylc<as o htwnylaminooxydiylc<is);

each Rj is independently:

hydroxy, halo, oxo, amino, hydroxyamino, nitro, imino, cyano, azido,
mercapto, or thio;

15 alkylc<12), alkenylc<i2), alkynylic<i2), arylc<i2), aralkylc<i2), heteroarylc<iz),
heteroaralkyl c<i2), acylc<i2), alkylidenec<iz), alkoxyc<i2),
alkenyloxy(c<i2), alkynyloxy(c<i2), aryloxyc<i2), aralkoxyc<i2),
heteroaryloxy(c<i2), heteroaralkoxyc<i2), acyloxyc<i2),
alkylaminoc<iz), dialkylamino(c<iz), alkoxyaminoc<iz),

20 alkenylaminoc<iz), alkynylaminoc<iz), arylamino(c<i2), aralkyl-
amino(c<i2), heteroarylaminoc<iz), heteroaralkylaminoc<iz), alkyl-
sulfonylaminoc<i2), amido(c<i2), alkyliminoc<iz), alkenylimino(c<iz),
alkynyliminoc<i2), aryliminoc<iz), aralkyliminoc<iz),
heteroaryliminoc<iz), heteroaralkylimino c<i2), acyliminoc<iz) or a

25 substituted version of any of these groups; or



in FIG 1C, and a Tg. In sone of the enbodinents, the Tg value is in the
range of about WD 2011/ 130302PCT/US2011/032156 120 C to about 135 C In
sonme of twe enpisaiorents, the Tg value is in the range ofPCahsea110H255€C t o
about 130 C. In sonme variations of one or nore of the above enbodi nents,
the sufficient amount to .reduce the subject's weight is a daily dose from
about 0.1 ng to aB¥ivoRo thRéf arg ik e fgethsr ap a@@#@ﬂ@@wmwﬁ@nﬁlym»or

nore of the above enbadi s, t M.i s admi ni red orally,
intraarterially or i nta?%%%ﬁ'_t(‘)(ﬁ%lf)y?.nﬁ?’éjdggﬁél%glrﬂ%&l(?}éﬁi?g@?g)one or nore of the
above enbodi nents, _theh_u@nMﬂn@dfy%gHJ ﬁk@gla@ﬁngdizgfg% ,QF afkeh 1_c_apsul e or a
tablet. In sone variations of one or nore of the above enbodi nents, the AIM

is fornul ated as a solandnadgdedsienambnprising (i) the conpound and (ii) an
exci_pient, for exag?l 2 the excipient may 10 be a nethacrylic acid - ethyl
acryl ate copofyit Y & some enbodiments, the ratio of the methacrylic acid
- et hyloraghhd Rub P9l &S tatl S saké dr-tautomer thbFbo$OME Vvari ations of one or nore
of the above enbodinénts, the weight of the subject has been nmeasured or

wi || be meadoseas chbpdiexcaisp the, AM Ispemmpavibd @i therfosmulehe wei ght of t he

subj ect has been neasured prior to admnistering the AIMand will be
measured 15after adm nistering the AIM ~21n sone variations of one or
nore of the above enbodi nents, the BM ofrxt’ﬁe‘ ibj ect has been neasured or
w || be measured. For exanple, in sone enbodinents, the BM of the subject
has been neasured prior to admnister thgithe AINland will be neasured after
adm nistering the AIM 20IW\so it idns of.dne or nore of the above
enbodi nents, the subject also; e Rgi sease, cardiovascul ar

di sease, di abetes, autoi mune |[di sease atér Ydi sease,

neur odegener ati ve di sease, |iyer disea i nfectious di sease, or cancer, or
has undergone or w || under g/ )} gl¢ transplant. In sone
vari ati ons of one or nore 9f the Abowe embodi nents, the subj ect does not 25
al so suffer fromrenal disease, £ardi ovascul ar di sease, di abetes,

aut oi mune di sease, respiratory?di sBase, neurodegenerative disease, |iver

di sease,, i nfectious di sease, or cancer, or has not or will not undergo
transpl’ @™ n some vari ations of one or more of the above embodiments, the
subjpect has Wi@b@tsl@gtmﬂwitﬁmmga%fb@g;i ons of one or nore of the above

enbodi nents, the subject does not have 30 di abetes. In sone variations of
one or nore Rfandiie abeach iedapondantliit s, t he subj ect exhibits one or nore

synptons of diabetes. In sonme varjations.of .one.or re of th bove

onbodt ment s, t e TSnjas: IS HEH Gen Rl SR ARe T WRBEEE® 1 some
variations of one or mp&ynf .t he Y Sor QIR BB RS eosubj ect has been
identified as having di abggéé).’ I?\g}g%\é)ervari at1ons )(;)}f(&g)ﬁg or nore of the
above enbodi ment R dndeR subjaker tdgathebaeiare dikah¢diyledispalkeb¥iylc<is),

2011/ 130302PCT/ US2011/ 032156 not havi nhg di abetes. In sone variations of one
or ldore of the above etigisdientsilkendiylever albenydormiderspotlkyi abet es in the

subj ect has been neasyred qgr wll be measur.ed. | n sone var.i ations of
one or nore of the abg%ll@ﬁ'ﬁ'g@?lﬁeﬁ??yl%rﬂlgogﬁg?%%torﬁg?n%llag%%oéﬁdlp'g%q)’s of at
| east one biQpRRkeind§eaginled W th di abetes, cardiovascul ar di sease, renal
5 disease, fatty liver disease or netabolic syndrone. In sone variations of
one or nore of tHydaovealensedimie: Bydroxanyng,neiee, llyes CHEO, fzde el evat ed
| evel s of at |east one gig%r&%ioassoci ated with diabetes, cardiovascul ar

di sease, renal disease, Y I'iver disease or netabolic syndronme. In sone

vanations of oneillcomy ekefylthe, akowacanbedientsalkihe subkeatyidogs not
have el evated | evel s of any bi omarker associated w th diabetes,
car di ovascul ar di seasdctarenalkyli@igliasdase). afkatidgneldcnerlkdkgease or net abolic
syndronme. In sonme enbodi nents, the biqgnarker is a marker of insulin
resistance, leptin redi é‘@ﬁCS@d?]58‘?‘@8’63((%1%@%}’1%8%@’, arglkoXNevars cul ar
stress, or renal dysf LoD LN S Lpents bi omarker is a
mar ker of insulin res:{{s%?%%%gl.ox#(ﬁﬂ@g%mg%g%:xggﬂf)é?CYH%%( 51°6mar ker is fasti ng
gl ucose or henogl obi n afitylgminbp <SP aRIEMINELLER] Slkotyenibb By ker is a marker
of leptin resistance. In sone enbodi nents, the

25 alkenylamino(c<iz), alkynylaminoc<iz), arylamino(c<i2), aralkyl-

amino(c<i2), heteroarylaminoc<iz), heteroaralkylaminoc<iz), alkyl-

7



15 biomarker is a marker of adi ponectin resistance. In sone enbodi nents,
the bi omarker is adi ponectin. In sone enbodi nents, the biomarker is a
mar ker ofwoandiuascul ar stress. In sonme enbodi nents, tReThiSomma0BASs i S
circulating endothelial cells or Creactive protein. In some enbodi nents,
t he biomarker is circulating endothelial cells. I n some enbodinments, the
bi omarker is i NOS- posi% fv%ylelinmqsmiawg?mtaﬁalmam(@@m alkenymipgies12),
enbodi nents, the 20 bi er (s a r of . di sease. |In sone
enbodi ments, the bi omar e&hﬁ%né%?%ﬁggﬁghgﬁﬁV%%% Hng%ﬁ%ﬂ%hbodinents, t he
bi omarker is cystatin Heterbdty @i ElThAeicroandBylirhiA6 L 0 a@ikaho S, WFhC aci d.
In sone variations of one or nore of the above en%o iments, the subject has
chroni ¢ ki dney di seaseubgikipd gerswrivifiany of tase gouppe synpt ons of CKD. In

song variations of one 25 nore .of the aboye enbodi.nents, .the subject
does ot have chrBTEOah Ly ore Sl PeeR ooy freolimaeual s st Ghe. or
more of the above enbodqiél{gam(&lg):tglﬁo}%;ra@@%g)f ﬁﬂe&%?yl&%hiﬁ{é%'g)?'t any synptons of

CKD. In some variations of “one ‘or no dbove ‘enbodi nents, the

subj ect has been i dentalltyladinadiyhavi dk&sRmihodigihirg,), wanikahylons of one or
nore of the above enbodi nents, the subject has been identified as not
having CKD. | n sonme vaiaeexydsylofivetid 30 or nore of the above embodi nents,
the | evel of ﬁfﬂﬁﬁbﬁg of CKD in the subject has been nmeasured or will be
measured. 1n Sone o ?he enbodi nents, the CKD is characterized by a serum
cr @@t i rdriaghhensleutifalll-adechtdbl eI tudiemer theeosubj ect is a human fenmale or a
serumcreatinine level of 1.5-3.0 ng/DL where the subject is a human mal e.
In some enbdBisABRMVariationsof91q pn eIl AResEEMbod Bty thad ke cempeyye 4.
In somg el it ,@ns of one or nore of the above enbodi nents, the subject
does not have stage 4 chronic kidney disease (CKD). In sone
variations of one or nore of the above enbodi ngnts, jhe subject has

di abetic nephropathy (DN) or exhibits one or nope~shnptons of DN. In sone
vari ations of one or 5 nore of the above enbodijments) the subject does not
have di abetic nephropathy (DN). In someuavariatdlons of’one or nore of the
above enbodi nents, the subject does not exdi.bit “any’synptons of DN. In sone
enbodi ment's, the subject has been identified as hav¥ing DN In sone

enbodi nents, the subject has beggl™sidentified as not having DN. In sone
variations of one or Wore g fwe enbddi nergs’isthe 1 evel of a marker
of DN in the subject has; ed or Wl '\be neasur ed. In
sonme vari ations of one or the apove enBodi i3t s, adm ni stering the
AlMresults in an inprov inlsestimaged glonerular filtration rate
(eGFR) of the subject, >enbedjsent s, the administering reduces the

| evel of serum creatifine i hed sulj ect. I n sone enbodi nents, the |evel of
serumcreatinine in the bl o6d \of the subject has been 15 neasured or wl|l
be measured. In some variation82of one or nore of the above enbodiments,

t he Iewgﬁqu,blood urea nitrogen (BUN) in the subject has been neasured or
will be me48ur ed. In sonme variations of one or nore of the above
enmadi ment s, wtiben bRviedn efthddivpgngstp;n i n the bl ood of the subject has been
neasured or will be neasured. In sone variations of one or nore
of the aboveieidddidiepach indapendedliy] of Angiotensin 20 Il in the subject has
been neasured or W, | be neasured 1N s var ,ations of one.or nore
of the above enbat Flﬁq\?ﬁ?’gl}yd{%@' ’ %%H}(Qé@t Slwgtsltu?eﬁisa@frglﬁ(ﬁggfggegy écfl@ésufg?tltg%ﬁi bits
one or nore synptons QEgh@E&&ﬁﬂkégﬁ&gﬁﬁ@ﬁ@gﬁ&ﬂd§@ﬁ£ﬂ%§£bﬁF|OnS_Of one or
nore of the above enbodi nents, the subject does not” have insulin

resi stance. |n sdhmmndbiaat tabers togtthenandoare aikaredofl khe abkboadeyleriipdi nent s, t he
subj ect does not exhibit any 25 synpto of insulin resistance. In sone
ent#@di ments, the subj é‘é?neaé’i@ij@eﬁﬁ?’ﬂ’éﬁﬁﬁﬁlﬁbﬂlkﬁ@’l?f@(ﬁﬂ@ﬂm%@VT n resistance.

I n sone enbodi nents, the. jject N hdentifj | insulin
resi stance. In sone végﬁgiﬁgﬁgﬁﬁfmg%gm%%ﬂﬂ%'@xﬁ%(%%gwa %gg&%%gégg%ﬁﬁts, t he
| evel of a rackRk isohdépeaddntly: resi stance in the subject has been neasured or
will be nmeasured. In sone enbodi ments, the |evel of henoglobin Al ¢ in the
subj ect has been TSy BHlogrxonpminop Bydsox yAsERawO, INs GHEOeABERH nent s, a

bl ood sugar | evel of HH%@%RQL%QﬂmhaS been neasured or will be neasured. In
sone enbodi ments, the admni'sterihg reduces the |l evel of henopglobin Al ¢ or
fasting blood glucose in the subject. In sonme enbodi nents, a fasting

gl ucose | evel of the subject has been asured or wll be neasured. In sone
enbodi nents, the insulin sensitivity of the subject has been neasured or
will be measured by a hyperinsulinemc W 2011/ 130302PCT/ US2011/ 032156




euglycem c clanp test. In sone enbodi nents, a glucose disposal rate (GDR)
in the subject has been neasured or will be neasured. In sone

vari at i orwoab1iarzesoer nore of the above enbodi nents, thePswhjSeet/obxseé gl ucose
i ntol erance or exhibits one or nore synptons of glucose intolerance. In
sone variations of 5 one or nore of the above enbodjnents, the subject does
not have gl ucose dlhtlerier dkewlcrn dsylyap: avlens asplkysizp hetsasyloti2e he

above enbodi nents, th i doe ot exhi bhi;t an ons of gl ucose
intol erance. In sone 2ﬁ%%§?%%&%§?*%ﬁ@“?ﬁb?g%ﬁh%5§%%€%%ﬁg%gﬂpified as_havi ng
gl ucose intol erance. Idpk&lglfgy@gfg)ggllk 5§y(cgqg§1r§1@by(&q;), a{}@lgogg@g@z),l dentified
as not having glucose intolerance. In sone variations of one or nore of the

above enbodi nents, thecidodrglosycaf), beteranfatioxpt<igl aybsed<nt. ol er ance in the
subj ect has been neasureq or will be neasured. kn sone enbodi nents, the
levél of henogl obin ALY ?‘rﬁmpﬁ?énsél?ﬁ@’&mlﬁﬁ@ﬂ@e@ ORRIEIREd>or will be

nmeasured. I n sone enbqgl a bl | ev - the sybject has been
measured or will be n§%§%§%§ﬁn$ﬁﬂQﬁﬁgﬂg%é%§§ﬁﬁﬁts,k@ﬁgégﬁﬁfﬁggﬁgring
reduces the |evel of hewmbglLabi Mbtéibar?la@ﬁné(&%&)j gerbhrangl@ling S, ARyt he
subject. In sone enbodi nents, a 15 fasting glucose |evel of the subject has
been nmeasured or wil | sbomdaminoed:?), kmidpere).ehdidineat s, alkdnglimmgad<in
sensitivity of the subject has been asured or wi.ll be neasured by a
hyperi nsul i nem ¢ eugljﬂ%ﬂ?’n¥ﬁ9ﬁﬁ§%t minpe<ize Aally, @bt s, a glucose

di sposal rate (CGCDR) i aht ect h Ssyr ed AM - be asur ed.
In%?one vari ations ofqgﬁg&gﬁﬁﬁgggng%?ﬁgﬁgggggﬁﬁﬂ ] Qg%@%ﬁ&?ﬂaoggbject has
20 cardi ovascul ar di seabsgitQte¥Bprsion ofxhy bf thesogreumy; onore synptons of CVD. In
sone variations of one or nore of the above enbodi nents, the subject does
not have cardi ovad¥ivaR:dn Sedsee tabomyogsihcy ged argsdkangdiyi s, afenedidu<ows of
CVD. In sone variatioq&r%fi?ne oL @Pr?lof@b%ieaggygiqnbodinents, t he

subj ect does not exhi Bi'¥ &ﬁVC%@on%a%*%$ﬁl SN OYSe Sk i ati ons of one or
nore of the above enbaqgi Inodi SR mMiReEYRESN ordieh{If i ed as havi ng
CvD. In 25 sone variati&ﬁ?ﬁof 3%§S%r nore of t%gggﬁove en%odinents, t he
subjject has been i dentanfineskydsylpat); @i ng CVD. I n sonme variations of one or
nore of the abg%glggy diments, the level of a marker of CVD in the subject

has been meas' ill be measured. In sonme variations of one or
mor e Of o L ARG &MRORE RIS salf QUMb CI rcul ating endothelial cells
(CECs) in'the blood o0f the subject has been neasured or will be 30

measur ed. | Ainsome vanboetisngins, ortrherc CE@se abpayci Nd®dpoeits,i Wes cyamu flaviongr
endothekhgl cells. In sone enbodi nents, the admi nistering al so reduces the
| evel of-'circul ating endothelial cells in the subject. In some enbodi nents,
t hegadm ni StRIhAE vaisRns SF8RES: MBR draHehb Rl RAIFRhARL TP 10 cbRABbiMg

bl ood gl ucose in the subject. W) 2011/130302PCT/ US2011/ 032156 In
sone varfitla foomslaof one or nore of the above enbodi nents, the subject has
fatty liver disease (FLD) or exhibits one or nore synptons of FLD. In sone
vari ations of one or nore of the above enbodi ner;s, tloei;subj ect does not
have fatty |iver disease (FLD) or does not exhibit\apy synptons of FLD. In
sonme variations of one or nore of the above 5 enboddgents, the subject does
not exhibit any synptonms of FLD. In sone yariati me or nore of the
above enbodi nents, the subject has been Edentifi-d as having FLD. In sone

vari ations of one or nore of the above e t he| subj ect has been
identified as not having FLD. Q N? ) ope 2r nore of the
above enbodi nents, the level of a map ' e subject has been
measured or will be neasured. 10l gHgO \G;i @ations gqf One or nore of the

havi ng cancer. In

) badrnent s, the subject has
been identified as not having canq& . In [§on& vaeiations of one or nore of
the above enbodi ments, the|subject has bgen Fdentified as havi ng cancer and
di abetes. In sone vari at jghs of ems or pore of the above enbodi ments, the
subj ect has been identid?ed af'noﬁ 13ffavi ng cancer and/or not having
di abet es. In some varigfigns of one or nore of the above enbodi nents,
if the sufficient anount weje aawdni stered to a non-obese subject, the
non- obese subject’'s wei ght would not be reduced significantly. In sone
enbodi ments, the conpound is fornulated as a hard or soft capsule, a
tablet, 20 a syrup, a suspension, a s id dispersion, a wafer, or an
elixir. In sonme variations, the soft capsule is a gelatin capsule. In
variations, the conmpound is forrmulated as a solid dispersion. In sone
variations the hard capsule, soft capsule, tablet or wafer further
conprises a protective coating. In sone variations, the fornul ated conpound

o o o o g, 2 1. I e . - o o -, e M



variations, the daily dose is fromabout 0.5 ng to about 20 ng of the
conpound. In sone WD 2011/130302PCT/ US2011/032156 variations, the daily
dose is fwornabidoi021l ng to about 15 ng of the conpound. PCH/Gseome/08AK6 at | ons,
the daily dose is fromabout 1 ng to about 10 ng of the conpound. In sone
variations,. the daily dose is fromabout 1 ng to about 5 ng of the
compoun¥°I¥iR’ some enbodi ment's, the pharmaceutically effective amount is a
dai |y dose i% £hdO&, are talperd@n@f: conmpound per kg of body weight. In sone
variations, the daily dose is 0.05 - 20 ng of conpound per kg of body

wei ght. In some vedicendnsiroxyhbaldadoy agio®e hydrogyamino Jiftroqmofio, cgapound per
kg of body weight. In so varigtiops‘ the daily dose is 0.1 - 5 ng of
conmpound per kg of bodrlﬁ1 Fﬁﬁ??orﬂréb Tvariations, the daily dose is 0.1 -
2. 55mg of ?Orrpou'hq’kﬂ@%2)59k95y1<99%}’311@%}9€£12), @1191(&15,%51&1@99hg@fHﬁg&'l(Cgl%
pharmaceutically effective anount is ‘admniStered in a single dose per day.
I n sone enbodi nents, theerpdralkpheceytacylaklhy abdytidateicve), alkount<is adm ni st er ed
in two or nore doses per day. In some enbodi nents, the subject is a
primate. In sone vari atFENOXYche» PRYREPE G2-RTHORER121 32k Ree<iarar i at i ons,

t he subject is a cow, [ , cat ' pouse, Frat or guinea 15pig.
| n anot her aspect theﬁg&FéﬁBPgggﬂédﬁﬁaﬁé?%?éWSF”r%33%%Hﬁ”é subj ect' s wei ght

conpri si ng adm ni st er idng14MinblR e, S RIS MR ONPAUSL Bfind N8, f AkdAyl-a, in
an anmount sufficient {%QXeduc§j¥ﬁe ;ﬁﬁﬁect&sgﬁeigﬁ%, mﬁer% tﬁgﬁéubject has
bedf i dentified 20as (an)inteiingalbyretdaminglt . parybinese; < anaalkylamimapt<ihavi ng

di abet es. I n anat her aspect, there is provided a thod of reducing a
subj ect's wei ght conpﬁngﬁﬁy@HHQ%ﬁ%ﬁgWFﬁﬁnﬂgy?ﬁémkﬁﬁvé@gﬁ%ﬂ 8¥pound of the

formula, in an anount ficient,.tor ze. the syhj s wei ght, wherein:
WD 2011/ 130302pCT/ Us2TH) §iéi>5%ﬁ_?8§cal€>’ ?gg@?mao(cﬁ@’Eﬁégﬁ%qlﬁoﬁél%onpound i's
present as an anor phougkynQlifimRyd H)GrAinKol-ay,, Safidyliathd Q) RRtdelHl-( Cuka)
with a hal o peak at approxinately 13.520, suBstantlaIIy as shown in FIG
1C, and a Tg from aboumidR@E)thetcadroeikyliB80;c<andcBithnopan®rabebsgiigiéct has
beig identified as (i) bein%afver ight or obese; and (ii) not having
di abet es. In sone S {RSC BIPE U bj ect is a human and the anount
is a daily dpsehyfdichdhyBotyR hald, fMinol n%cﬁ@g&nﬁﬂ&qﬂﬂrmpa&, abilds, aichptodose i's
10 the da 20 ngy

about 10 ng. I n’some enbodinents, ily dose is about . I'n sone
enbodi ment s, t he algilicydakenyilg<iabdiynyd@<ingarylc<iz), ar@kpler .o bptentasylckieat ur es
and advant ages of the present disclosuyre wll Eec nme apparent fromthe

fol | owi ng det ai | d¥tdEelkylaipicylicazs REOKECH: HRIBISYEH) 2 &¥c<iphat t he

det ai | ed descri pt}] nd t cifi S, ' i,ndicating specific
embodi ment s of tﬁ%ﬂgﬁggﬂ?fgﬁkégﬁgﬂ@ﬂ%ﬁ%&%gﬁ&g§ﬂ8f f%‘ﬁgﬁgggfﬁﬁ’only, si nce
vanipous changes aRdioRDEL b aﬁylia@mb(&@),wﬁaulaﬁarntﬂ@%gﬁpiandoky@ﬁﬂo?%g@)pe of the

invention will becone apparent to those skilled in the art fromthis
det ai | ed descri ptallomylaNonacshaalkgiyhgmipobagauskmangant) aralkalamsamgonnd i s

ascribed to one particul ar generic fornul a.does not nean that. it cannot
al so bel ong to aﬁl’?feﬁ%élry]@%%%f@)’flﬁFQWﬂrél%léﬁ“EFCﬂgEgtﬂFWa]gﬂy%@Hi*PiEﬂE)RAW NGS
20The fol Il owi ng dpgwi ngs formpart of the present specification and are

included to
or a pharmaceutically-acceptable salt or tautomer thereof.

25 In some embodiments, the AIM is bardoxolone methyl. In some of the embodiments,
at least a portion of the bardoxolone methyl is present as a crystalline form having an X-ray
diffraction pattern (CuKa) comprising significant diffraction peaks at about 8.8, 12.9, 13.4,
142 and 17.4°20. For example, the X-ray diffraction pattern (CuKa) is in some
embodiments substantially as shown in FIG. 1A or FIG. 1B. In some of the embodiments, at

30  least a portion of the bardoxolone methyl is present as an amorphous form having an X-ray
diffraction pattern (CuKa) with a halo peak at approximately 13.5 °26, substantially as shown

in FIG. 1C, and a T,. In some of the embodiments, the T, value is in the range of about
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further denonstrate certain aspects of the present disclosure. The

i nvention may be better understood by reference to one of these drawings in
conbi nat w0 20i1713030Re det ai | ed description of specific embodiSa®nios21p6 esent ed
her ei n. FIGS. 1A-C - X-ray Powder Diffraction (XRPD) Spectra of

For ns 402. FI | A_.shows unm ¢r zedFrmA
Shows bGP AbauED G, TRrene 3Cthe BRSBTS éﬂ% L Ve B i B MtteTibaved orR
Changes|yoweri, Thel @30dcvagni t ude of Change in Diabetic CKD Patients Treated

wi th Bardoxol one Methyl for 24 Weks. Estimated GFR changes for patients by
dose group dn svmgk/atzmt,lonba)§ede olnmp@saﬂthealaﬁveleuﬂ@idtm@tsqalte swbdabnt apgiungto30 t he

T PO L 803 882,268 SR o 28R 3 08B B o R P20

FIGs 3 - V\éllﬁhﬁorﬁé/exran-ﬁtlﬂi% QY s lor Dosee B@Cﬂﬂev%bveTBin@oéhh&ﬂfse ta@NRaviess t he
wel ght change over 52 weeks for the patient popul ati on of Exarrpl es 3 and 4.

baselniggredarallpdeikasrtenally drapsavaPEICRIPIINTNYRIPRY fSTRATIMgEe of the
ENB.CDI '\{15 ?S emb 1rne£get UAEI\%QE fb qutyi %Q apl{a%{ Io?% rggﬁrsgl?edg thablf%tl sorne
ant i oxi ammt I 'on nodul at ors conpounds

exanpl evarlhﬁloﬂsndﬁmﬁie weinghtt dfohs abﬂv¢)&h1béﬂin$enlﬂsﬁl\theﬂg\lﬁlﬁt1ﬁlﬁd)m&ﬂt&éﬂ ebe;s sctlyi and
conplications thereof, and have |imted side effects. For exanple,

bar dox dtltmé@%%%wlmgqeh@é@mmﬁ andydig ap FXeiPieat dan q"ﬁ‘%’ﬂf‘eé@ %ﬁleﬁtr%aww l e
at jiphe L0, Sp4E, r lTeTecs ged, nt r ol
an b| nsbtheI In rescl}}gftggancil:{p &H}; rk%éﬂ%‘??&"? @ l gl%ggﬁgsge 1?1%{{%01&1 ?fnatl gh&gf
ef f ect anctbpmrelseatid - atlgri gcrryl‘ateccmpblymbramhé |n the state of the art. These and

ot her aspects of the.invention are des “belgﬂ reater detail \g}
L1 Def i ni t IBrOMESYHEAONS &6 O @HEoRoRE die 1 Slip Geoupiete h dcogen
means sﬁ’bjecpﬂﬁr@éﬁ mEBARY or il b@ﬁ%as&'@din$orgxamﬂ%| ' seR@BMbbMERARNARNT | Y
-F, , -Br or -1; "am no" means -NH2 (see bel ow for definitions of groups
co nt ai m/fnghttdf ¢ha mbmcthdsriwen eegsuredpiign tarima)istering the adhhnaihotll beanssuradHOH,

i mea means =NH (see bel ow for defl nitions of gr oups
nl%al A5G @rﬂlénstteéﬂ%tkhﬁilg', e.g., alkylinino); "cyano" nmeans 20 -CN;, "azi do"

rreans -N3; i1R samBDAAYEIRIYS 0Bek Gxdre oPIHRSPOAE BmboEARALs; MEENI( 6FH)he sabjcat
deprotonated formthereof; in a dival ent context phosphate nmeans

- OP( 0) (I@Hjoeen easarfedirotdivaneauredr ot Bener)e. Inspe capodmenia tie Biglof theni o~
reans ibicet A0 BLAPInca NGB o achith ROAT HE"ATRANS SMINOMRIfaparbE! O
for defl 1 Ons groups al ni ng erm'sul fonam do, e.
al kyl suldhmmisfetidg}tic AR fonyl means - S(0) 2- (see bel ow for 25def| nitions of
grqups containing the term sul fonyl al k ul fonyl); "sulfin means
5( @P (see HBISBNCHEFaEIPiAhions SHEG 05&6&‘}9@" E\)I%fﬁﬁ’ieh‘ﬁ ﬁéutJettrﬁlwl%teﬁsy
) ons of

o oup( ) ot L) B e B i OB s SRR e P R R T
a si nglleumdﬂgienei‘wtf% neswas:, élvdlodist:eee,bmtﬁ@btloamdlséasenmacmlcerr ioplhes 86ddrgord. orThe
synbol r.e resents 2 Si bond or a double bond. The synbol ".-Ar%rt
V\henw%lr S Y R 2 /‘?% la8% 0ss a bond i ndicates a point of attachment
of the groupp sbtnel Vsan@ﬁ&%dof-'&%oﬁ herPet Me MovalchdoRms, ithe El.‘tél#é&%lloleé’nQW y
identified in this manner for |arger groups WO 2011/ 130302PCT/ US2011/ 032156
i n 20r dealsot Guiers |ﬁﬂn trhealr dinder, |Cﬁrd1<a~@s@41a}r drﬁdaa@nadtﬁaegejomwmmdmnt fisgdsag a
pOI nt OfS ?‘}at T ISG eur % Crative C rT-qlV I'.dla SSIGn 1 u g V\e{%gre tarqe I'gr
attached’ o th %ct% %‘?f tlf“h %véci"&% eV A SSpé% » FHE"SY

1lllnlhsnae@nslllalo$hﬁwgrgob@;@1a\fyﬂere t he group attached to the thick end of
the wedge is "into the p % The synbol "sfkA" " nmeans a_si ngle bond 5
wher e t he cdﬁﬁ@mﬁaﬁmﬁpnﬁ@ eﬁfk%mhre(qf the abaxp cabedimgyts, e subiget ijs diabetey. i s
unkno ( r r r f
conf O\r/ﬂmgtsl%g% %%rﬁtlégsené{ rlczslng or (Qelorg ot{tggggg/%gtﬁ%gdlhfen% N LR Eﬁbj@& (fgleg(tng{ fia

30  diabetes. In some variations of one or more of the above ernbodlrnents the subject exhibits

one or more symptoms of diabetes. In some variations of one or more of the above
embodiments, the subject does not exhibit any symptoms of diabetes. In some variations of
one or more of the above embodiments, the subject has been identified as having diabetes. In

some variations of one or more of the above embodiments, the subject has been identified as
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When a group "R' is depicted as a "floating group” on a ring system for
exanple, in the formula: 10 then R may replace any hydrogen atom attached
to any ofwoOhelwism2at ons, including a depicted, inpliedpCosexpoasssy
defined hydrogen, so long as a stable structure is forned. When a

group "R’ d cted . as a "floatin fused r.i S s for
exanpl &'9f Ha‘flﬂ%ﬁ%tﬂi’?ﬂl SOP?F VaryiigRs Pep ﬂ‘g%/ 15816 éﬁ%ﬁ'gp‘??f&‘? agﬁ ‘é% ﬁﬁ%%ggl

any Of(ﬁﬁﬁn&k&gﬁﬁﬁﬂﬁﬁmQﬁﬂ%%hﬂﬁ&ﬂﬂ&bE&?mE%ﬁ%ﬁxﬁWﬂQ%e%&%@&%dSpeClfled

ot herw se. Repl aceabl e hydrogens include depicted hydrogens (e.g., the

hydr ogen at tlached veoatidne ofiohe ogymard of theebdveremboairatrds éhg subpgst hesckelémathidogens
formul a abqgv ut under st ood to

Lo 9r o Bl OF 38 TRaf o BighiurY Bt shRh idt3ie bR S R A A P o

pr esenciscdenenedslivi didesd &Qﬁéthlbddlc()sfynaroﬁﬂd" Jn&ofH¥ a€iaBons ¢F dhtdr @GRB ofltitcached
to group X, when X equals -CH ong as a stable structure is forned.

In the abREmsMbodiarng: dbe SFbJﬁ%t qeézi%@éia@s% ctavetedricydle of afrderse oael bigmarker 6-
nmenber egs({p'léi'&l % &hh[é%fnfe lgﬁg%ggﬁ%e%ggfé%%l H%Sa O{a 1@ Jaé{ge\ége OItIg dhscri pt

letter aren eses
repres em@roalen llﬁEdSme vmazxtioab beone'a& mblrlof sl Spee iefrib@dim&hfsefhbi saBjectt dvies not
vari able can be 0 , i nteger greater than 2, only |limted by the
maxi murRaNe ﬁlﬁéateéﬁeVﬁemféeé&mrea GlseRrdicd tamedighetesh earﬁxoﬁgscalar AisAgrestretlem

fl n t.em
ha\?pny diga&, ?&ﬂroll\(equ)d}’seaéesorqﬁ&élﬁth%% ofhe! IR @{n‘n@ QH%P&)M%yé& 1 GibMSkSY Rld

g one or re ring atons havi two replacea fogens, e.g., a
sat ur atmaker afgnadinbosistams, feptin &s&sltqmlce, admponbetirf ©sintahe, cMﬁlovascular stress, or
2011/130%@%P§T/U820%1/03215 t hen éﬁ}h of .the two R s can reside on
the sarfe? UBF e 1B HPMES H@)OQ%WS bigmarkst & & AT %{eﬁgﬂangﬁqd Mhoth R

groups @hR ahbadiRdist Ahé NGosaNRr Mk NG sl @uc‘%s&gedin H@ihogﬂblﬁ'ﬁt Ayt g'h‘i’usl@)me
resul ts. Wiere specifically provided for, two R groups may be taken

t oget heambiodirhentsn the agroarkents rﬂmlpe r ofulehtimgesisiencef Inheoni vabedimegtso ties
dlvale he same

f h def db
S SR ARE R, R o et Feliarge e SpRinbouittia hEbiRak e o0 4

doubl e-JagilectinR BY e E@bEdimeAXOthel Bibmrkct i:u DOmaddek W icHlRIRRas Rl stresANth pai r
of inplicit or explicit hydrogen atons attached to one ring atom can be

r epl acegmgyenpbpsimenys, othg biorpgrercis rasphating eed@hﬁlaql felidobetrsggtivemaptews et s (
IR ca I%an(\ele];mb %m&[t&%l? \rn[ % 159511%[[1&?1ng %L&Whel %eﬁ Ih%mng %nf%%ﬁ%?s?ttﬂ cal
ur t defi ne

subscri
biomarker is iNOS-positive 01rculat1ng endothehal cells. In some embodiments, the

20  biomarker is a marker of renal disease. In some embodiments, the biomarker is serum
creatinine. In some embodiments, the biomarker is cystatin C. In some embodiments, the
biomarker is uric acid.

In some variations of one or more of the above embodiments, the subject has chronic
kidney disease (CKD) or exhibits one or more symptoms of CKD. In some variations of one

25  or more of the above embodiments, the subject does not have chronic kidney disease (CKD).
In some variations of one or more of the above embodiments, the subject does not exhibit any
symptoms of CKD. In some variations of one or more of the above embodiments, the subject
has been identified as having CKD. In some variations of one or more of the above
embodiments, the subject has been identified as not having CKD. In some variations of one

30  or more of the above embodiments, the level of a marker of CKD in the subject has been
measured or will be measured. In some of the embodiments, the CKD is characterized by a
serum creatinine level of 1.3-3.0 mg/DL where the subject is a human female or a serum

creatinine level of 1.5-3.0 mg/DL where the subject is a human male. In some embodiments,
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15 as follows: "(Cn)" defines the exact nunmber (n) of carbon atons in the
group. "(Cn)" defines the maxi num nunber (n) of carbon atons that can be in
t he groupwownti3vdse mi ni num nunber of carbon atons in skch/uskol®aEE6 one,

but otherw se as snmall as possible for the group in question, e.g., it is
underst at the ni mum nunber .of carbon

"al kenyht g@j R On%?rklaszgf(qfa‘mrﬁ%vasg{baﬁlg?% thsoubicst koxy
groups d%@snm%%'gtaéé@@hr%nqug:&y(iﬁiela%‘(@{@ﬁs (e.g., 1, 2, 3, 4, 5 6, 7, 8,
9, or 10, or any range derivabl'e therein (e.g., 3 to 10 carbon atons).
(Cn-n') def ilneemborhatidng ofione mumo(ean taﬁdbmambndumgmtwhe @ubj?ctdifas diab&son

atons in rl alk c2 10 ignates th k r oups
et ng ePBPat A8y eaiis g os ¥ ginmmsor (R°LANBHESIGASE S e o)

any sr angéredsiTthy abbve dhieddnBnth Sth -subjdett @ed Goe amomasétm%phmpaﬁm@w)erm

"al kyl" when used WIthOUt the "substituted” nodifier refers to a_non-

ar onat | SeMeoHsidEeEsRL Grequpneictd the @%ﬁ‘@r%@@dllf@%n%dhe atliest sloct pet ybilnt anyt
attach r & cycl o,
cyclicqgﬁ&aég%%g@ggt?hg%%r%%&%%%%égéggggggé 1ﬁ%§guﬁé rlggén%gﬁhsﬂland
no at onenetdmgbodians, ctﬁas beticcanals bacdriogrificd Bl eloghm]pg DN. ChiSsopdéeyariatiGid263H3
(Et), CH2CH2CH3 gﬁ% -CH CH3)2 (iso-Pr), - Q%f (cyclopropyl)

_ cH2 cHRBRRtyrore Qf i) above et ‘egﬂcof@umk?r ot eryect heg Bedut y1 ) |
CQ@HBM§&&F%HBTQHﬂ%EhwaéﬂaiCH2C(CH3)3 (neo-pentyl), cyclobutyl

cycl openty cycl ohexyl, and cycl ohexyl nethyl are non-liniting exanples of

al kyl gr oupdn sdtne vagatiodssudloat ot utoed o fithieyabbve ehbodinicots aadnointstrmgebé AIM

nDnovaIen roup with a saturated carbo om.as th int.of attach nt, a
T near TErS B AR HEOEg DM SYRIARd Gomanyel Tatoh it Sk Rhef ts Dbkeea

doubl e s@ﬁleteEﬂH%JdﬁnQﬁWQ% acﬁﬁ@hs@érmg%&ice@ﬂf% 1@&&%5&@&&@%%‘ i tRelu®sdcdrnf r om
the group consisting of N, and S. The foll ow ng
gr oups same erobediments; thy bwalnpf @sruof cmabsmptmt@é ldbdxtillof ghouphject h}HZ@wn

T e

CH20C( Gh&HFel ofBiEddHAca nitld2 ) i N hds bedptig&altiCd or v@ﬂg%‘%ﬁlﬂred
CH2CF3 - CH2CH20C( 0) CH3, CH 2NHCC2 )3, and -CH2Si (CH3)3. 15 The

t erm " al kandaisgme Vm@m&@éanwm@mofﬂh@aboyeﬁ@tbptimeé\éﬁ thedeydl peAdinopests) t o a
non- ar group is attached with
two a- ggﬁ%@ﬁo&igﬁ%gﬁgn%%%gggg %ﬁg d g%@ g%ﬁggh%#s) as the point(s) of
attachnent, Iasbimo @aﬂatmhs rf ane hleldoreoqfch@abdw ehibodidtiends W leeel f PuQiotd8in No
carbon- car on dou or triple bondg and no atons ot her than carbon and
hydPogdhin t ﬁéulg% %beencaﬂ@sur(eﬁ@r Ml BpEcaswedpCHp- | - CH2C( CHB) 2CH2-

. 85. 41. 20 15 Ghi Q‘g@o &5 of RRY 'aﬂob@‘eh{be&n%?s”ﬁle% ct ﬁésklﬁﬁlﬁﬂf yl
groups. The term "su tltute anedlyl refers to a non-aromatic
rmnovalremtalgmmxmxhwne oe¢ nr e &Ink[yumsl oy insghio I:qslstaslcat Itasdmmjvamaltlbns ui)one

a- bonds, thfqp gr t wo ﬁgturat rbo at ont 0|nt(§%

at t achrfiifporef thp @Bpvermpodimepisy the eBt qtéla ?1%8 ElrF St%‘% ut®8’® no
car bon-Gaphey §o6ké drahote! bPHR E’&Wé%m@&ﬁm@ﬁts' ﬁfésﬁubgt@ o@%@rﬁbt '%QﬁllBﬁnﬂﬁm ly
sel ected fromthe group 25 consisting of N, P, S.
The&st olswmmgs gf owphn agsastansa- Ihnmmnmgfnbo«hmpnf@stw subjeist has bft@éldldaﬂlﬂ(féﬁde@ﬁ

groups: CH -
9ot Do vty st BSPRihodirthiohe st b ShicefifeEhocil a1 o 4
monov aligaflinge§stenddl tIh semb @RALIBLIf ©né aF R &t BBaBsvd HEbdnBits, Gthe @év%ﬁ@ih ment ,

a linear or 30  branched, cyclo, cyclic or acycllc structure, at |east one
nonar orfeRikeral IBGHICIEPIBERCIB LR SubitshAas brsnagabeid oambAe ticapired. b and

no ato ql-kenyl
ar oups AR AR IEEH R hAORIBHEORCR el b PR HRIRLES of bifig
(al3oyl )measida CHa Gbiid3;mardine (Es}=ChloCh Isbgar Theel ot suf2ct has been measured or

2011/ 130; 02PCT/U82011/03215 substituted al kenyl" refers to nono alent
gr oup WilHPeam@sHEsdo M SPEC S8 %6@%%6@%@%@%@@@%8 thetlgvdd r?éilﬁmoalp Meast
one nongy & 2R £ haad, AhOR0--CELRRN 1 ddsPI &ebonds, a
T B o S S S G R R L G L
at om i e pebidenhdsybeel mctsad:df onmlltlﬁe gueamlpedcomlyssmlergnbﬁdlmbnta the, in€ilin Br,

I, Si, P, .and S. The 5 gr.ou an

non-1 | rﬁe?%%%e%%q Sue BSED e %??T 9118%?&%01 65 2 hypptinlifpmic

"al kenedi yl " when used wi thout the ' s?%stltuted nodifier refers to a
non-aromati c dival ent group, wherein e al kenediyl group is attached with
two a-bonds, with two carbon atons as points of attachnment, a linear or

br anched, cyclo, cyclic or acyclic



10structure, at |east one nonaronatic carbon-carbon double bond, no
carbon-carbon triple bonds, and no atons other than carbon and hydrogen.
The groupsQ20043@H2, |- CH=C(CH3) CH2-, -CH:CHCHZ-, andPn::r/HStzmmsm56i mting
exanpl es of al kenedi yl groups The term "substituted al kenediyl" refers to

a non-aropatic |valent relnt al kenedi Ls attached
T Bl R PEarBORERas - 40cht ina i SFOHR) e eHBRC,

| i near Qg b@g@ﬂ@ﬁgggd&mh% SMGhig or acyclic structure, at |east one
nonar omat i ¢ carbon-carbon doubl e bond, no carbon-carbon triple bonds, and

at | east onelnaommviaridmmmﬂ@ne onm@eet etcthe dbbdyoembdemgnisuthe sabsitdias glpcose N, 0,

F, d, B, I, Si, P ol | ow r ren limting ex | es
b Subsiiotsitiss Sxjexbihis§ 0 St mbns e ol doR By B ol g ssed &7
20The t@ikndr moleYdTithe aBbeNeHB&HAMShs hddtsubfeet dsddbfol b gmcomtd‘w@ﬁcer efner s to
a nonoval ent group with a nonaromatic carbon atom as the point of

at t achrfeRre, vasiatipnierfronsrorgpeniscHdbe abgpel anbodynaents; the syyg idoes setraxbitir &y at

| t d
e o A BPEFALR N RLE Bt FAARAL OPF AT e, GRIRR A0S,
exanpl eavidly ghksoyihtotgraises . InTévend embodisichst tHeufubfecahky bydn' idehtifief es ot 0 a

nonoval ent group with a nonaromatic carhon atom as the point of attachnent
and at hagHgelyvee BURlBBACE anemetvriptians g aae oamprsRidhe @POVB@&W@H%FH%W

cyqli C 10¥c1 3G & th &kl BFCgtlﬁ’crog? 1%%&{% ﬁ?ﬁe %?ec@tlﬁgﬂe@ﬁierﬁ gfe%t by Wikl et ed

fromthe group consisting o The group,
- CCsi (%Ba)sﬁl;edl slmsammehlbndtrmamgs etharqu:)leé obfhemoglobat |Atlutladthalsk1bjeyﬂ hgyr beg.

30The term nedi y n_used wi ut t he bstltut fier refers
S0 o noRC el T . oF SRS CUMER BIoAy OISRV EEE o IBLR it B ached
W th tReATRANHSd ofiviill HRc&ardo ”Inaé&ﬁEB ci@BodBlchtsS tHRf acﬁﬁlhﬁféﬂﬁg Nhducls kidnear

or branched, cyclo, cyclic or acyclic structure, at |east one carbon-carbon

triple I df hamdglebiraddeer dastieg Hdmahgloerssdn thnsubissd In some embodiments, a

2011/ 1 02PCT/ US2011/ 03215 r.ogen. The S -, - and
“OUEH R EPESNoRT R £ B e e S Bl i g g Trthe T

" subst i ot @tk m@ﬁlﬂsmhn sdn6iti@1t$ of theubRbt ks DRIBE hféasilllrétﬁd)ﬁﬂﬂl & @eBuredsr ei n
the al kynediyl group is attached with two a-bonds, with two carbon atons as

poi nt s ohynerinadmesne cuglysanieslamn taskame eme capodanendy @ glacese dignpstli ate
struct )%tﬂe icf’@ﬁfb%eﬁﬂ{ Eﬁﬂe&&r\p&%éﬁl&%h{%dbond and at | east one atom

i ndepen 'y se romtne group consisting of NN O, F, d, Br, I, Si,
P, and S Thﬁ @ho pariatidoChe o dr - eikChH{ @ie) *ab@sfee cibodibichist ithg sebgactph& of
substltut ed al kynedi yl Qu The term"aryl"™ when used wi t hout the

" suBst .C@tﬁl%wscwofﬁfqaéq ((?\@Pé%e%hébl%% %ﬁawr%mmlgtp@aﬁ FGaMhy HnsomkoyRiRtienscar bon

at om as,rifie o?%c% oPih A AE RIRRHImSR, thE 'E'd OB AV I Aok Qs AR tdi@hscone olr

nmore si x-menbered aromatic ring structure erein the ring atons are al
car bon,(CAld) avhiece not @dhdammymyaipemns gf 6&’@ cblmnmt@rmflommofmrm nodrb@f thchan

carbon and n-1im I es of ar s, i ncl ude. phenyl
(P iboys PedRRs B natikgidosn agr R camorian pEERIT ot ariahom
- 06 HACHRGIHR G ol PH Y |a9$k€‘d%1)odlm&1t§ Hﬂ@ﬁ(bﬁ%cﬁa%) Bech iGN AN ECVD. In
5- C6H3( CH3) CH2CH3( net hyl et hyl phenyl Y,

25  some variations of one or more of the above embodiments, the subject has been identified as

not having CVD. In some variations of one or more of the above embodiments, the level of a
marker of CVD in the subject has been measured or will be measured.

In some variations of one or more of the above embodiments, the number of

circulating endothelial cells (CECs) in the blood of the subject has been measured or will be

30  measured. In some embodiments, the CECs are iNOS-positive circulating endothelial cells.

In some embodiments, the administering also reduces the level of circulating endothelial cells

in the subject. In some embodiments, the administering also reduces the level of hemoglobin

Alc or fasting blood glucose in the subject.
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15 - C6H4CH=CH2 (vi nyl phenyl), -C6HACH=CHCH3, - C6H4CCH, - C6H4ACCCH3,
napht hyl, and the nonoval ent group derived from bi phenyl. The term
"substit uweaoaryb3ozref ers to a nonoval ent group with anprararsatiil®3naé bon
atom as the point of attachnment, said carbon atom form ng part of one or

nore si x-nmenbered aromatic.ring struc e(s rein the ri are all
car bon, and%@’fn& WrieHenheta reWP“‘gP%ﬁ‘ﬁ %’t’ ﬁH‘i’ HACnL ﬂilee%tg’ge%%‘éngtt

i ndepem:l%pg s¥a53QFL§§’ bestigshtd 6&rﬂrtrﬁ'@reg;?n9 BRSO | NYsdthe MaridlionEof Gho 0B, |,
Si, P, S. limting exanpl es of substituted aryl groups include the

gr oups: mor@@lfﬂlﬁe ab0®6 D dinmeDBAIBr subjaCh Hidds, not @mﬁdﬂy 1ives B BRI FLDS et 32 CH3,

- C6H40C( 0) NH CoHAN 25 06H40H
-cemoi%gé%%&e Ry TR W IR BT CRRere above
C6H4 C( QnBdim &t AR oes%ﬁ@@gfﬂ,anﬁﬁym W Iir W%H@ns of one
- CBH4CONHCH3, and - Cb CON(CH3) 2 The term "arenediyl" when used
Wi t houtortrhere oS dssthona cabod imants; ity subisce has lte@nad@ﬂ@ad aénbaypglipD- whesogion t he
ar enedi g B RU i3 FLHEENANILLG.J AR RENdS e Wb R MR LRLOTRAES# 3L BT
atons as points ac hrren sali car on’a
nor e snhavmgnttiem edn asb@teatanetmsnsrk@f (ﬁiel'(thﬁnUfeetﬂiSt}le%W@bﬂﬁbbdlﬁlefllsngledéﬁﬂ’fbfar e al |
carbon, and wherein_ the 30 nopoval ent group consists of no atons other than
car bon B#HECHRF LAY Bnthe Kghisqtihas P‘i’erﬁ‘dn%? ngoéé?’l]é pegrasiged-yl groups include: WO
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di val ent group, wherein the arenediyl group is attached wt on S,
Wi t h t vidersifiertat hevicg cowar. ancomcaaripdomstos oo oambaacdsfrthm&bovs&nd)odmndmm tlat ons
form ng part of one re six-nenbered aronmatic.rings_.structure ,
wher ef SPRES bRy eRaR TR @S a3t BERE SHticin Ot ST FRGACARG2F SH 06 PuE Of L ner
has at dbea@ tme&ﬁnﬁhemtélsﬂejem%tt Yde%ﬁh@&ﬁ@ﬁa\flﬁé’ eaﬁcelea&r QPetEQNR kg Of
N, O, P, S. term "aral kyl" when used
W t houtvatlheonsmﬂmtm Qrtmem ofrtbel |ab<i>\@r emleddements,otht: lvebjpeinies dicemidegrifep as not

rms al kanediyl and aryl are each used in a

malnlﬁer q@g@icgt%eﬁtan%f AP thr'ile1 Eﬁtbﬁf% ons provi ded above. Non-liniting

exanpl es of TarahkyhEat@ds of BREBY Mok biythe b&RZ3thbodBRnts, lif BR&DFici@k Rilount
2- phenyl - et hyl, indenyl and 2, 3-di hydro- 10 |ndeh‘% ,provi ded that indenyl

and 2, V¥ HdatBisicrde ity P noneobsig yulkiranpice8omrPbese afukiect’ s vaightt weuldsnatHee poi nt
of att h case i s one of the saturated carbon atons. Wen the
term™" Zr(réaz;{%%]’ghﬁicgﬁtsed with the "substituted" nodifier, either one or both
t he al kanedllytlsoﬂtedantthemenyd thescoemmﬁlhﬂtyfoemmamlmsld loardl bﬂgofempmllees tablet,

substituted aral kyls are: (3-chl orophen 2- 0X0- 2- phenyl ethyI
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atons. In some 'Vheattcels ntht hetré raaasulé,” safh eapande dablict loo uvafehdurtlsubstmprisce d'
nodifier refers to a nonoval en with ap aromatic carbon atom
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ring atonms is nitrogen, oxygen or sulfur, and wherein the nonoval ent group
coRdi stthatehhanseasarbilit edispdrsihilicar b}owmdwwwbge&; theagapmpntuing indispassgsinin a
aronntlgpgg(?(r}{% nd aron&xﬁdlﬁerﬁrfuﬁterm M nlstolnng exanpl es of aryl groups
i ncl ude an da? 6ih tAz Slinﬁ i m dazopyrazol yl ,

i m dazopyri cthnsystne @rﬁwmemrthm phafthceutidigl yfactive dawahi n,yat daﬂ@afdbyd Py dyl

oxazol yI phenyI i m dazol ridyl, pyrrolyl, pyrimdyl, yrazinyl ,
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at t3ac hrabotit I(Bmgrte atbbuttm mg@)lﬁmtta mrﬂlﬁcﬂtﬂiﬂ) JIn amle @bflmtmythe(daherdesd Bebpoti nt of

at t achngnt ﬁ one of the aromati c atonms). . The term "substituted heteroaryl"

r ef er s 2d"g OHHKFPHIMOHRd. g Fotpeiy A tigns, étteoci%tty dos¢ krabeHt B BhoSthesarRyEA at om
as 30 tjRespober Qianett&ecbeﬁe?atﬁy sebd i msﬁ%&ﬁ”lﬁ)t P 8F Rl %&geum(ﬁt QM fuQh8 Ng
part of an aromatic rrng structure ereln at [east one t e ring at ons
i's nit nagenonspihegdmlyotoss id fram, atwnd 0vihieg éo abokte3Onmgefdhe nempewup Muoniver has
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non-aromati ¢ oxygen, non aromatic sul flglr F, d, Br, I, Si, and P. The
term "heteroarenediyl" when used without the "substituted" nodifier refers

to a divalent group, wherein the heteroarenediyl group is attached with two
a-bonds, with two 5 atons, aromatic carbon atom and/or aromatic nitrogen,

as the p0| nt of attachment sai d carbon atom or nltrogen atomform ng part
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The term "heteroaral kyl" when used wi thout the "substituted" nodifier
refers to the nonoval ent group -al kanediyl-heteroaryl, in which the terns
al kanedi yWwoand/t3ezoer oaryl are 20 each used in a manner ®OmAiSst@ns2186th t he
definitions provided above. Non-limting exanples of aralkyls ar e:
pyridyl neth i enyl thy en the ter roaral kyl" is used
with the “"“%%t?st fé’ddosﬁd%h‘toinéﬁjt’m&vrﬁ’&to ubrlgn e ﬂ{b e“d di YI5°8Kd t he
het er oapyihtibi, attbéatﬂyt &ttseqs iR ab&itM nARCH! aboth 8D s 8 thd EdRMSuntiNen some
"substituted" nodifier refers to a nonoval ent 25 group with a carbon atom
of a carbahgis, thealapy desetik ropoahout bingatotahottniemg of therdohmouhdvi ng a | i near or

atom that - ARCOMBENEAERT S ?h%@ahﬁ@%ﬁ#ﬁgﬁéfﬂ%ﬁean%‘i%%%%d%‘%ﬁ' g o

car lgonyis ﬁ%%‘ﬂl@om poEnDp& e1 Qh@b&e(@aeﬁads; ﬂ{écaa,ﬂ -dok©)sABECHD0
- C(0) CHZCH CH3 C(O) CH( CH( CH2) 2, &( M)csmm
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car bOn}dornI@[lﬁ)dUlpSr kd lof Hody nvéightbsini §duiice flargetiohs, ﬁhefdaﬂgs dose & OmMnovd ﬁfgtoigr oup
with a carbon. WD 2011/ 130302PCT/ US2011/ 032156 at om of a carbonyl group as
t he poﬁﬁ@ﬂﬁﬂn%P@aﬁﬁﬁgﬁﬂy“Fﬂﬁther haV|ng a linear or branched, cyclo, cyclic
or jgcvel i ¢ ShridffiegpoditlehCt b Atic RASHARE AAR i thﬂggéteﬂe&’Qntao the
oxygen of the carbony group, indepen ent y sel ecte romthe group

consi stsimge (aibsé\lpef) dafr, @l sofde, erhbodsngnt®, ttengdh@matheicglly wectiveCatpCh2 BF3,

- CO2H (car.boxyl)., -CO2CH3 %&Fth | carboxyl), 5 CO2CH2CH3, -CO2CH2CH2CHS,

- oozcal%imltééféq (59 OF MEFD Etjlé) Y- C(0) NH2 (car barmoyl ), - C(0) NHCH3,

- C( 0) NHCH2CHg 50 o QM 1543, 2he s%'ﬂ%&ga Ao, 1M CHR) Rions, GNHEHREFR 2

-CO pyridyl, -COimdazoyl, are non-limting ‘'exanpl es of

subst i thuna. a]@WthQJr\@@@SOHST Iﬂ@ svémemt T%@ube‘m hesadloge yaty pl@nmwpfagste@r gk i s
not Ilnlted to, heteroaryl carbonyl ™ groups. 10The term "al kyl i dene” when
uséd wit¥iout the "substituted" nodifier refers to the dival ent group =CRR ,
wher ei n the jal kWth@eagper e 11§ golRiehesd methdd aFeraubiapda angjeens wéighond,

in which Rand R are independently hydro en aIkyI or Rand R are taken
t oget heompsisgpaBspiering t@atﬁeatﬂgwct aNeROLRg oF the fearbl es of al kyl i dene
groups include: =CH2, =CH(CH2CH3), and =C({CH3)2. The term "substituted

al kyli dene" refers to the group =CRR ,5 15 wkerein the al kylidene group is
attached with one a-bond and one it-bdhd ich Rand R are

i ndependent |y hydrogen, al kyl, substj A
together to represent a substétutel i ", provided that either one of
R and R is a substituted alky I ayMe t aken together to represent
a substituted al kanediyl. The ’ koxy" when used without the
"substituted” modifier refersOtg tHe group 20 -OR, in which Ris an al kyl,
as that termis defined above. Non- Ilnttlng exanpl es of al koxy groups

i ncl udegp an Qetddnt sPRERHHS, red i &Qﬁg (Widde2he S%t@ﬁg)ogen identified
0-cycl opentyl, and -0-cycl ohexyl. he ternt substituteéed al koxy" refers to
t h&0gr cﬁa;ﬁl)b@mg qvnrvvmglttl@erm, andsiib 8o hayuedhdtquﬁl as that termis defined
above For eIx _—. ect rel 8 amsue t| t ut %d ]% oup, 265The Lerm

"al koxydi yl'' %s d°W thodt Bt RV Slbst P%d“ ﬁ% rfeef %@t@ g Y854 non-

ar omat Ic@ndiri@ﬁﬂgeaﬂhmgsteﬁﬁg td/\ﬂhe@ﬁhjecttatben@b&@dwﬂﬂhylforgfmp is attached with two
a-bonds, with (a) two saturated carbon atons _as points of attachnent, (b)

one saturated carbon atom and one oxygen a o as poi nts of attachnent or

(c) two oxygen atons as points of attf further having a |inear or
no car bon-carbon 30 doubl e or

branched, cyclo, cyclic or acyclic st o
triple bonds in the group's backbo el m Ravi ng no backbone atons
N teas), one of each of these atomns

, or Rand R are taken

ot her than carbon or oxygen Mag
in the group's backbone, and

2

in an amount sufficient to reduce the subject’s weight, wherein:

16



no side chains conprising groups other than hydrogen or al kyl. The groups,
-0-CH2CH2-, CH2-0-CH2CH2- , -0-CH2CH2-0- and -0-CH2-0- are non-limting
exarrpl es Wb 201403221/ 130302PCT/ US2011/ 032156 al koxydi y| PgTaIsp&L1/034166 t er m
"substituted al kanyl oxydiyl" refers to a divalent group that is attached

with two a-hbonds, inth é%@,t sat ur at ed.car bon at ons gﬁ»go nt

attachment, (fh) dhécasht DPTHPRAT die 8HPONRS i RIFF HALADRTY VB‘&%’i’t s of
attachnent, or (cy.rf 1ff}wg>%rpa@ttegmfc@ax BRIt L half paikt ACHPRAImatbyr Ihenehavi ng
a linear or branche cyclo, cyclic or acycllc 5 structure, no

car bon- car bon doubbSMﬁwHNWBQMBmmunHK}lﬁnwuhaTgéagtdmmelafﬁdpwhdadéﬁﬂéntIy
selected fromthe group consisting of N, F, Cd, Br, I, Si, P, and S, or
havi ng additionaln'xygen at ons beyond those in the group's backbone. The

f ol lsowi ng gCl-?Jps villic®e fR{ubjcbi Hak BcrEXaniticl Af a substi tut ed al koxydi yl
groups: -0 H 0- and -0-CH2C(C1)H0-. The terns alkenyloxy

"al kynyl oxy", aK@Ioxﬁmﬂﬁﬂa@§V%éwyW0bmﬁe@@toaryloxy 10 "het er oar al koxy"
and "acyl oxy", substi t ut ed” nDdifier, refers to

gr oups, deflned ghX%%ga%haEpls al kenyl, al kynyl, aryl, aralkyl,

het eroaryl , Ihab@lreceattmkikuéntanhie asbydct iy £apmah lanekhe ardsunt s dail e o fasre 5

defi ned above When any of the terns al kenyl oxy, al ky nfloxy arylox

ar al ky|r6&§,0 2hmgach S@W ﬁif%b%iﬂatlttt dbe g9ily depsds phait dd me.j I yaspcesna QdémPWé gr oup
- i ut k I het er oar yl ,
S0, | BAGRR L HPSh bl kS meal M B ALY, heter o
when used wi (Dtlhembjedte fegutes bnd aldl\adt’agm)dt“ the @reseﬁfcéscﬂ;ostlm \allhloacahlerappgtemup

that is.no mati.c pri.or. to attac in t aIkenyI di oup
AR A AN AR Sl TR o SRR At RN

W th (&esdrifRiofahPNhAt QREIfiRS cRAMPIS @fnl@tlhé‘éﬁtﬁ@ts cdifld QB ERERSNHRTIRM and
one oxygen atom as points of 20 attachment, or ? two oxygen atoms as

poi nts lofenatonamhr@mn by wrayhet lthatmtmgl anlyj sioge V@mmbr elmopesdand yiddicatiged i ¢ or
acygllc tu e one ¢ bon doub

Shr Sl £ Sif el scoBR 3 R0 Py FRlaR IR BCRR, SRR E i RS MITELIR S 82 at ome

ot her tch&ﬂ ttﬁaaa@ned)ﬁes@ﬁyw Nyt ayibipdy Bécah@aesparﬁaﬁaloéonmhd@sf adchiB&EtoAt OB
in the group' s backbone, and no side chains conprisin groups ot her than

hydr og@ﬂemaﬂsﬂuk%rlgenmﬁgmtﬂo ocs. it oppagHhat ip Sanmt @lyediqtongatedanotheCigensHcH2 -
are nory, ghtlng exanpl es of al kenyl oxydi yl groups. The term "substituted
alkenyloxy refers to a divalent group that is nonaromatic prior to

att achnent, vvherei n t BRIEFIBESCRIPTIONGRWHR DRAWINGSIp i S attached with

t wo a-bonds, whi ch nmay becone aromatic upon attachnent, with (a) two carbon
atons as points of attachnent, (b) one carbon atom and one oxygen atom as
poigpt s of  attrRCHMBRing @fava(t&% fom ot @Kﬂﬁseﬁre%@ c@fcdidhnNing £t iaélhdchaent ,
further having a linear or branched, cyclo, cyclic or acyclic structure, at
| east dheheradammmsiate eriaidsbecss B¢ prasent disclogwrear Breainvention mande bsHEor t o
attach t [ p
conei stTG G pleRERL < R RRAREDGThint g Bk ol LRI G AR
at ons bﬁypﬂﬂﬁéhﬁB@hhﬁn&@&m@me&hm&nlMD 2011/130302PCT/U82011/032156
backbone. The followi ng groups are non-limting exanple of a substituted

al kenyl oxy digliGLrAUPRs . x-PayCPotwi ¥ Diffractiof ( FSihdetda OF Forthe Al 88d™B of
"al kyl am no" when used wi thout the "substituted" nodifier refers to the

gr dap -RIFAR 402n Fifi &A shovs vamicipidyed Fersn AhEIGt BB shavss medromiet! Boyova; FIG.
Non- "@EE %%%ﬂ es of 5 al kyl am no groups include: -NHCH3, -NHCH2CH3,
- NHCH2 %%@ {(CH3) 2, NHCH(CH2) 2, - NHCH2CH2CH2CH3, - NHCH( CH3) CH2CHS3,

- NHCH2 CH( CHRIL. 2 NHE6(id) el Gmt(qyﬁig@@mteyl Tllﬂ@dndl\lﬁvﬁghﬁhdhﬁbﬂ@han-@éemt erm
"substituted al kyl am no" refers to which Ris

sobo Iabeie IR Pafenis fireatedrrih Sanursors MH0G e “@ﬁhﬁpE@ImatNi-@EBCFB s
b h
et Pa S foApfth R Th OB at R4 GBI off B of MdfucithSRodia St L hout

be 30he thaiiEl popudatidneri@ats aml depictgl aupsan ﬂostaﬁda«h drr®¥; ncaf7 fdadchl €1 ﬂnggmtdher to
represent an al iyl having two or nore saturated carbon atons, at |east
t wo ofeﬁﬂPgﬁnétg?Qgga%ﬁed to the nitrogen atom Non-limting exanples of
di al kyl am no groups include: -NHC(CH3)3, -N(CH3)CH2CH3, -N(CH2CH3) 2,
N-pyrrolidinyl, and NN 15 piperidinyl. The term "substituted dial kyl am no"
refers to the group -NRR, in which Rand R can be the sane or different
substituted al kyl groups, one of R orlf' is an al kyl and the other is a
substituted alkyl, or Rand R can be taken together to represent a
substituted al kanediyl with two or nore saturated carbon atons, at |east
tmo of which are attached to the nitrogen atom 20The terns "al koxyam no",
alkenylantno alkynylantno 'arylanino", "aral kyl am no",
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30 to the group -NHR, in which Ris acyl, as that termis defined above. A
non-limting exanple of an acylam no group is -NHC(0)CH3. Wen the term

am do i s weedimizbdvnzt he "substituted” nodifier, it refer®Crasgrompase defi ned
as -NHR, in which Ris substituted acyl, as that termis defined above. The

groups - NHC(.Q) d - NH NH are non-limting_ ex | es of

substi t ut ed l&ﬁﬁ%ggﬁp&ﬁ%.ove ! CE?M%M %@‘2’6%‘1%5‘%%” compargg, the; o my
"al kyl apdipadinthge JWIEB2 Yaeks W HROHtichiRpuRiiBa bif EXh@fics TRdl i 5L Leh@ipel 0 a
non-aromati ¢ dival ent group, wherein the al kylam nodiyl group is attached
with tWy awbdedd =wayh (a) two saturated carbon atons as points of
attachnent, (b) one saturated carbon atom and one nitrogen atom as points
of attachment, or (c) two nitrogen atons as points of 5 attachnent, further
havi_ng a |inear or nch C Ia | | [ iéli ructure, no double
or ri pl e bonds i &&@MN ]MIM—@ backbone at ons
ot her than carbon or nitrogen and having at | east one of each of these
atoms in therigr Qubeh: BACKRRAC préiges" InGhdR GFalSReC AARELighNY (GTLAMASIH her
t han hydrogen or al kyl. The grpoups, - NH CH2CH2-, - CH2- NH CH2CH2-,

- NH CH2@iHatbts comaboukkts G2 -mi¥ barusedyoor lekampliengp éndaplvesghitOoss in patients

al kyl ami nodi yl .groups. The term "substituted alkylamnodjyl" refers_to a
i val et BBt Bhssy Hid S R URTS G IaTERY 6 Hiod Y iegt 5 S8Rt ¢ Elhed
Wi th t wampROBESox¥oh n{clyl! MAuSAtWEIRKERsE A BINc Aty O Bes@ paikitNvhil®fat the
attachment, (b) one saturated carbon atom and one nitrogen atom as points
of 18t t semedhne aproying megsures tof dadney dtoetipnaglysemist eongpo!l and shivemesisténget her
havi ng | i r.Qr hed,. C .cycle r ljc str re .

car bon-Ddr aBiBsCaCBRARET This Ry R S iofrofh 3GV Sl SshRhA Evelifyina

| east ahe s@atcosn thodapeTidsnthy ofiet egiced Jfrthendvostie adpic@itet shighgit@fdetil F,
a, Br, I, Si, P, and S, or having additional nitrogen atom beyond those in
t he grch?ﬂ?‘%- backbone. The followi ng groups are non-limting exanple of a
substituted al kyl am nodi yl groups: -NH CH2C(OH) H NH and

- NH- CHA®X. C1)Pefiargions The term "al kenyl ami nodi yl " when used wit hout the
"substituted" nodifier refers to a 20 divalent group that is nonaronmatic
prildr to at tWbbmustd inntheraintext loé aathicengdl ampure dhydrogemumenss abt abydrdxyii t h

two a-bonds, which may becone.aromatic upon agttachpent, with (a).two,carbon
atoms dSuperE cikentemRnai ) PahE HaREs A Bon ana ot fh t P gt om as
poi nt's péangt tREHNEBE , bedsw (fof 8¥Fhitidds! 686foadsORBnE@MIMOItR Sc@h @hinachEent,
further having a linear or branched, cyclo, cyclic or acyclic structure, at
| east cheylgamBynhydiosprmdel meany ol QH: J8tre ambem- MNQrdgerr Bsem TNHHa®C i s
non- ar ' | rior t . aC further H RGN0 Kk at ons
ot her t a%f g%?(i)egﬁlﬁgo?lg r?i?lgtogl&saﬁ,gmgﬁ%?gn@%%%%gi Hs"” g(t;%{rn%gol)hgc g?@u%gglgst her

t hao hydrNvgemidy” médoyl-N:Tle aghonpalent dkt&H= @Ghosphaldi-riddaN—CGR{O) (O, GrCH NH-
are non-limting exanpl es of al kenyl am nodiyl groups. The rm"substituted
al keny| SRS HSA fomle@é@%ﬂa aaﬁaf.a Yé?ﬁte@tr esRIRER” eaorAF GhEPTRO P Gr to
30 at t aBReMat ?V"f}ﬁ@eﬂé dofe-RbRaHb? Yheds aldtenyhm Aedisyls. 0% Riemks fhached
Wi th tvvoBa- (?nes, %cﬂ may Elkeec%me aromat | ¢ upon atteslchrr’ent, vlﬁthai%as?sctwo
car bon -&onsulémapudait meafs -ANHIEeice Hebyw doreddfaition dtgronananemengitior ogen
atom as poin of . attachment, .or (c). two pitrogen at as ,poi nts of

attach ,S"ﬁﬁp?rﬂléif)’ Halri %YESWI{BH%%}JO& f}’rlgﬂ’i‘é’[le ,ea&/c%z,&)?c_yé? GCB?}PW Vs

2013/ 130BARREI /0952803 OFRdintga@iClelh SUOREL UL, aRYIshB&S); OREIGHII DRRakAr bon
doubl e bond or carbon nitrogen double bond that iS non-aromatiC at | east
prior t(@Nt &shibelow fondetinitionnsf grones eandaming depsntesniiingl.oed. edkdgulfingli t he
group consi sti.ng of 0.  F Br i, P. and r. having addi ti onal

o o bodiacis Mafnamtisdern” frategpalaps oF sRURa e e bO -l Houps
are nondiylgiyy. ng exanpl e of a 5 substituted al kenyl am nodiyl groups:

-NH CH=C(OH) - CH2- and -N=CHC(Cl)H-. =~ The term "al kenyl am nooxydi yl "
when used withsdmbehe " @aysts singlegondodi meeps & dpehle beryl, andi Tameans ipkup,
wher,ei amnoe ' - [ i t:h ngs. whi c
na?bbec%()ogr%gegl?éowdé t]b'én(Péai%‘%gae}c{ Srfaggr%ﬁé{ QVPIiO? %%%\tﬂo%gﬁ f(%rrﬁzgM ng'elfeh\(/:é?sggﬁ@?om the’ group
consi stwing dhwa peipendicokylgeatrosna bond imijaresaspdim dftastacimait odchengotp. It i t her
having a |jnear or, 10  branched, c¢yclo, cycli¢c or acyclic structure, at

| east dWEErYER PRt BhAtagBIIENIS %H%Pilyc%lﬁb@ﬁ%‘i%?dr]@d I8 TrguRsT B Iggger groups

ni trogen-nitrogen doubl e bond that is non-aromatic at |east prior to
attachnent, further having no backbonﬁgatoms ot her than carbon nitrogen or
oxygen and having at | east one of each of these three atons in the
backbone, and no side chains conprising groups other than hydrogen or

al kyl . The group -0-CH=N, is a non-limting 15 exanple of an

al kenyl am nooxydi yl group. The term "substituted al kenyl am nooxydiyl"
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The term "fluoroal kyl" when used without the "substituted" nodifier refers
to an alkyl, as that termis defined above, in which one or nore fluorines
have beerweubsitidvaseted for 10 hydrogens. The groups, - CHPET/US@HZM3215€CF3, and
-CH2CF3 are non-limti ng exanpl es of fluoroal kyl groups. The term
"substi.tuted fluoroal k refer n- ar omat i c. .nonoval. ent with a
sat ur atla&r@;—;rt%arrlsatt@qﬁ%eertlﬁéarasfyn%nddrnaaﬁr%reﬁm Cntifling geini” Bedbsbg

cycl o, THCeynthoPr Y Ghdahs Bt giﬁgl& BoRd vaferd %S owenﬁdh@,@ Ith MR 8H&Mend'0f the

car bon-carbon double or triple bonds, and at |east one atom i ndependently
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al kyl, as that termis defined above. Non-limting exanpl es of

al kyl prﬁb@%éwé 29106 (s corppauid s PrayFtos (Momyre WE rofaEmatem( @) georetost (-2 20 The
term' kyl phosphate” refers to the group -0P(0)(OH) (OR), in
whi ch @bﬁ/%g&s%ﬁqf?iut ed alkyl, as that termis defined above. The
term "di al kyWphos ghaipe'R* W dbpiveeds wi floatidg gloep™ subsinigtsyited, foredampler in ef er s
to the roup OP(O)(OR)(CR) in which Rand R can be the sane or

di f f er éR¢ f4MW{A: groups, or R and R can be taken together to represent an
al kanedi yl having two or nore saturated 25 carbon atons, at |east two of
whi ch are attached via the oxygen atp % t he phosphorus atom
Non-1imting exanpl es of dial kyl pHddpb e groups include: -0P(0)(0M) 2,
-OPQ)O)(OEt)(OI\/E) and -0P(0) (OEt) 2. Th term "substituted dial kyl phosphat e"
refers to the group -0OP(0)(OR)(OR ), in which Rand R can be the sane or
di f f er ehén RuUBSli tcplaed aal kKildr@dcausem aehed tiR @y dR thie Srigh atnksy lin@iding he
other is a substituted alkyl, or R and R can be taken 30 together to
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i nclude: -SCH3, -SCH2CH3, - SCHZ (CHB) 2, -SCH(CH2) 25

S-cycl opentyl, and -S-cycl ohexyl . <Th [ te "substituted al kylthio" refers
to the group SR, in which Ris a B ted alkyl, as that termis
deflisned above. For exarrpl e, SCHZd’—*S |s a substi tut ed al kyI t h| 0 group.
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ar al kyl , heteroaryl het eroaral k d acyl, respectively. The ter m
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hydr ogen, beyond the sul fur atom of the carbonyl group. The groups, -CHS,

- C( ) Crpimedeytel @Jimrrag theczrsyp:#@dqgep@ in QESNHISETHRPPB TS S)NOHeOepriable.
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enconpdasies] b;buhé ma&uﬁﬁm nhmmet @ﬂepkacea&btemym%o@ﬁMmsn@Bhe aheor gdg bwtans. " al Kyl

t hi ocar bonyl and .20 " , thiocar bon;/d% groups. The term "gubstitut ed

t hi oacyl " reVBFEYiv? amr dp dgpicted s aflagtne groeﬁrogsa HMESY3tFiThpaygpg one or
attach : r a i I f r
e ng BT} AR %%%Eﬁ%"%%‘% S PEI® o Ty ol Tl v Rifbon W IO,
havi ng exampkastthofvemattom in addition to the sulfur atom of the carbonyl
group, independently selected fromthe group consisting of N 0, F, d, Br,
I, Si, P, and S. The groups, -C(S)CH2CF3, -C(S)02H, 25 -C(S)OCHS,

-C(S) OCH2CH3, - C(S) OCH2CH2CH3, -C(S)0geHS5, -C(S)OCH(CH3)25 (C(S)OCH(CH2) 2,
-C(S)NH2, and -C(S)NHCH3, are non-limting exanples of substituted thioacyl
groups. The term "substituted thioacyl™ enconpasses, but is not limted to,
"heteroaryl thiocarbonyl"” groups. The term "al kyl sul fonyl " when used

wi t hout the substrtuted rmdrfrer refers to the 30 group - S(O)ZR |n whi ch
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S(0)2CH(CH3) 2, -S(0)2CH(CH2)2, -5(0)2-cyclopentyl, and -5(0)2-cycl ohexyl.
The term "substituted al kyl sul fonyl" refers to the group -S(0)2R, in which
R is a swetntwmses2al kyl, as that termis defined abovePCEaS2exasibe,
-S(0)2CH2CF3 is a substituted al kyl sul fonyl group. WO

2011/ 130302PCT/ US2011/ 032156 Simlarly, the terns "al kenyl sul fonyl ",
"al kynyl sul fonyl™, "arylsul fonyl", " gyl sul fonyl", "heteroaryl sul fonyl"
and "heteroaral kyl sul fonyl" whenRy t hout the "substituted" nodifier,
refers to groups, defined as -S(0)2R; which R is al kenyl, al kynyl, aryl,
aral kyl, heteroaryl, and heteroaral kyl, respéctively, as those terns are
def i nedhabect.of he the]Rn g&mps@ﬁn tdyedct @ ths sahkeﬂyldsﬂturémnyig atéh K yAoy ksathplony| ,

aryl sul fonyl, aral onyI het er oaryl sul f onyl, and
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whi ch n al k t termis defined above. n-limti exarrples
o al kylelpiigie eeuded o Bk st Pheduiasptoetts dsehstsy ) oo
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-S(O)CHZCFB 8 & 3ubst it %ealkléllsulflnyl group. 15 Simlarly, the terns
"al kenﬁ%‘fﬁfl ns‘io'n B aﬁ?()? f? arylsulfinyl", "aral kyl sul finyl",
"het er oaryl sul f| nyl", and "het eroasal sul finyl" when used w thout the
"substituted" nodifier, refers t%mefined as -S(O)R, in which Ris
aI? nyl, al kynyl, aryl, aral kyl, yl, and heteroaral kyl,
gecti vely, as those terns are defined above. When any of the terns
al kenyl sul finyl, al kynylsul finyl, aegptesuksinyl, aral kyl sulfinyl, 20
het eroaryl sul finyl, and heteroaral kyl sulfinyl is mudified by "substituted,"

it refers to the group -S(0)R, in which Ris g Ot e |, al kynyl,
aryl, ar al kylp, roapyl aaqd vely. The term
"al kyl silyl¢d wh ed W rdi fi rs to a

nonoval ent ¢ f Noed - Si H2R S RRJR', in which R R

and R' can be 25 the> sane or differ ent al ky’ groups, or any comfnation of
two of RR, R and R' can be taken togthe to represent an al kanediyl. The
groups, -Si H2CH3, -SiH(CH3)2, -Si
non- limting exanples of unsubsti silyl groups. The term

"substituted al kylsilyl" refers to -Si H2, -SITHRR , or -SIRR R', in which
at least one of R R and R' is a substituted alkyl or two of R R and R
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of influencing the stereoselectivity of a reaction. Persons of skill in the
art are famliar with such conpounds, and many are conmercially avail abl e.
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three di mensmns iffers. As used herein, the term "patient" or "subject"
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20 preferably at nost about 1% of another enantioner or diastereoner.
"Prevention" or "preventing"” includes: (1) inhibiting the onset of a
di sease iwoOaosulpmwet or patient which nay be at risk an#Coruspriedsaposed to
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5 (honoserine), 4-Hyp (4-hydroxyproline), 5-Hyl (5-hydroxylysine), Om
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that is incorporated by reference herein. The fact that Certain terns are
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the invention in terms suckl t hat one“‘utof\ yi:skll s.n appreC| ate the
scope and practge pr§ |o Corrp sar the
Treatment of b ect BE pr &1 0 closure t here

are provi ded methods of’ redum ng wei ght in a pati ent |n need t her eof
conprising admnistering to the subj eg% an antioxidant inflammation

nodul ator (AIM in an anount sufficient to reduce the patient's weight.
These conpounds, and nol ecul es containing simlar structural features and
phar macol ogy, are 25 known as anti oxi dant inflammati on nodul ators, or Al M.
A structural feature shared by AI Ms is the presence of at Ieast one
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wherein Wis nitrile, CF3 or other electron-w thdrawi ng group, and R1L and
R2 are as defined above and in the clains below This pharmacore is found
in a variwoyoof13s3eat hetic 15 triterpenoids, such as tho®eTassauiosnds by
Honda et al. (2000a); Honda et al., (2000b); Honda et al. (2002); and U.S.
Pat ent plication Puplicatiqgns.2009/ 0326063, 2010/ 0056777, 2010/ 0048892,
2010/ 0 9%@11@&1&95?6%? afﬁaa%@h,re@aw %ﬁlmfﬁ_ne B19U8- PRCETTh B1cat B e r PP by
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TBE- 31)cag®neatdrog foechin gpddSoRatesnrtmap plx-mamberd 26orRatiel i tstroctare)08h&2B32 786
and 2008/ 0261985, both of whjch are ie[lﬁ.orf)orat ed by reEeren e herein. Al so
this pHaf FEEoHE™ racaBoR; & sdeern fhaudisalcphernp MFBFT 8%t MotvaBudlc #at on
2018/ 0QAR8RE dernitiscRcled fiRhShe Ig{ﬁ@rd%g@ﬁfgdom O&f ]T1IEBES, Siepeida.s. Many of these
conpounds, both’the triterpenoid and non-triterpenoid, are highly potent
and sel ect i vhcatariny darelkyl ofvheheusadt wokowathe fsubstgeted ptahfitractfors i iz

Furt her_ many, of these,co unds .haye en tied to.a 25 variety. of ..
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and HO- 1). Induction of the Phase 2 response is related to actjvation of
the trar&erylpty Biedruih die NupstitulgaT spdpg. sighen o bothothscalkapstiy! apg the
ant i oxi dagn e tink ARE . t Lon of
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acti_vat ed crophages (e.g., Din a- Kostova et al., 2005). . e AlM
Do G o e g o1 CRAgkRy it s e Al aae dr ot g et aayinfPdar ront
of chrqpiGe Hc9RaH ofLEARRRNt 08 of IRTufuRRSEadRd. Ot her clinical trials have
shown that BARD induces Nrf2 activity in blood cells at therapeutic doses.
I n the cour skeofermhdsécrganylli edhed Otshé withauerthe i“autstituped’ haddicr defers fio ed a
clinical scepaéi o in .ﬁﬂ ch ftol I og/i ng treat.gent vt\n t h bar doxtol ne hm&*t rtlyl ,
over wei GATC VB ToBHQUR iR P DR KRBT H9M AJULPEDON RET GRS P gt

I'n cer tsaidncaonodb B tnstro e RS M6l AETRAIALT &n LionfiEid irnbGabétare Whdrbintdd &eagibove
phar macore include, but are not limted to, triterpenoids (non-limting
exaflpl exe efcthgdeng pigart it RiFFogPetaryRen O selfdr, andnyberainethe gnergyiatens &renp

. gl L . : il ol
ursolic acid quloy%gﬁlg et M &3‘5)611, Sh?%%‘{%ﬁ%,gér?g%gc %ﬁ%o%ﬁn, ﬁroﬂlqlag e and_

cal enduﬂoagc;h ol, and noroni c aci ., gImsenosi

resver airérdhtic cautfotim MNongb&ieolexampiegabf agalt @ebup’, include acridinyl, furanyl,
epi gal | ocat echi n-3-gallate (EGCG, gossypol., . |apachol, other flavonoids
(non- | iMI¢4ZAENIds2MI e dMiddgenyawoliier E%@?%ﬂpyﬁé}ndgei 1ﬁ}134299%m}4ﬁ1}y1c otifahiln,

uogont SRR okl SO ookt LB E el berdELdpIchol
20&%engnrdnimyli dpsnolglicguinazedyli nguinatabimsi, n tetahpdroquindiimyl, athebngl, triazinyl,
t ubei nosi d

used | EOECERLEASL TTROREENHEh IS BT RVEHET RIS o SRUMTBEPEL o
g%é\l/\// 139RAREGT/(WRSR1thé G2k MachRentOd dneCIDRe! dbndfic 4Rs)( BAHBRanHP NC
(where the point of attachment is one of the aromatic atoms). The term “substituted
heteroaryl” refers to a monovalent group with an aromatic carbon atom or nitrogen atom as
30  the point of attachment, said carbon atom or nitrogen atom forming part of an aromatic ring

structure wherein at least one of the ring atoms is nitrogen, oxygen or sulfur, and wherein the

monovalent group further has at least one atom independently selected from the group
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HN, CH3 |:1 CDDO MA (TP-224) NC O 100 HN1 ow - |:1CF3 CDDP- TFEA ( TP-500)
(RTA 404) O 00 HN1 NC e* "-111.CH3 CDDO EA (TP-319) (RTA 405) O
NCCNO* H wWB-2801%130302 Non-limting exanpl es of non-triPCEMsSenaios21I6®Npounds
that nmay be used in accordance with the nethods of this invention are shown
her e. 0. . L . .

consisting of non-aromatic nitrogen, non-aromatic oxygen, non aromatic sulfur F, Cl, Br, 1,
Si, and P.

The term “heteroarenediyl” when used without the “substituted” modifier refers to a
divalent group, wherein the heteroarenediyl group is attached with two G-bonds, with two
5 atoms, aromatic carbon atom and/or aromatic nitrogen, as the point of attachment, said

carbon atom or nitrogen atom forming part of one or more aromatic ring structure(s) wherein
at least one of the ring atoms is nitrogen, oxygen or sulfur, and wherein the divalent group
consists of no atoms other than carbon, hydrogen, aromatic nitrogen, aromatic oxygen and

aromatic sulfur. Non-limiting examples of heteroarenediyl groups include:

The term “substituted heteroarenediyl” refers to a divalent group, wherein the heteroarenediyl

N=
10 and %/L\};\
group is attached with two 6-bonds, with an aromatic carbon atom or nitrogen atom as points
of attachment, said carbon atom or nitrogen atom forming part of one or more six-membered
aromatic ring structure(s), wherein at least one of the ring atoms is nitrogen, oxygen or sulfur,
15  and wherein the divalent group further has at least one atom independently selected from the
group consisting of non-aromatic nitrogen, non-aromatic oxygen, non aromatic sulfur F, Cl,
Br, 1, Si, and P.
The term “heteroaralkyl” when used without the “substituted” modifier refers to the
monovalent group —alkanediyl—heteroaryl, in which the terms alkanediyl and heteroaryl are
20 cach used in a manner consistent with the definitions provided above. Non-limiting examples
of aralkyls are: pyridylmethyl, and thienylmethyl. When the term “heteroaralkyl” is used
with the “substituted” modifier, either one or both the alkanediyl and the heteroaryl is
substituted.
The term “acyl” when used without the “substituted” modifier refers to a monovalent
25  group with a carbon atom of a carbonyl group as the point of attachment, further having a
linear or branched, cyclo, cyclic or acyclic structure, further having no additional atoms that
are not carbon or hydrogen, beyond the oxygen atom of the carbonyl group. The groups,
—CHO, —C(O)CH3z (acetyl, Ac), —C(O)CH,CH3;, —C(O)CH,CH;CH3, —C(O)CH(CHz3),,
—C(O)CH(CH;),, —C(0)C¢Hs, —C(0)CsH4CH3, —C(O)CsH4CH,CH3, —COCsH3(CHs),, and
30 —C(O)CH,C¢Hs, are non-limiting examples of acyl groups. The term “acyl” therefore
encompasses, but is not limited to groups sometimes referred to as “alkyl carbonyl” and “aryl

carbonyl” groups. The term “substituted acyl” refers to a monovalent group with a carbon

25



0OH H 3C CH 30 H3CC0009 OH CO0007-5 Me MeTBE- 31 Al t hough some of
the nost potent and sel ective known activators of Nrf2 are Al Ms, conpounds
based on woOhervmsedoecul ar scaffol ds have al so been repor Pea/useo1amsigat e
Nrf2. These include sul foraphane, oltipraz, dinethyl fumarate, statins,
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Conmpounds enp d\S/ed in methods of the invention nay contain one or nore
asynnetlﬁp‘étéImS‘ﬁ t@bsbtqtqr%réhcaé%ﬁlﬂbngreﬁp%ltrogen atons, and may be isolated in

optjpcal |y acfovggre hﬁﬁg@?gﬁ FREMus N WStho@! !hec@hﬁs%ute&“ ﬁﬁhﬁ‘ie‘?%}%"ré fo tfAacem ¢

form epimeric form geonetric I1someric forns of a structure are
I nt endetivalemigesp +ORRS pectdin a:hesatlbylehﬁh grauptis Yittathed Svithsoees-bond aadwncsn-
speci fi caI ly indicated. Conpounds occur as racemates and racenic

m xt ur 9ndsingieh BramdeR’ @ﬁ%méepedlids%tiy whogsn; alky, of Bravd Binae taken (pealhsy to

di ast er efi '%ﬁﬁ n r taiped. The
chiral rg nt élisaﬁé?net%%pcormoun sﬂ%f e)%a%]epﬁ%sr ?ggﬁgéyﬁﬁélgn%q Scé%lﬁ%ve thé S or
t he R cePH({(GHrCats),amd RECYRr ﬁlhiecterﬁn‘t‘substﬂﬁted hkytdenedueidss tofthd gteup)ltéﬁkfm,t

i nvention, ms A and y be used.in a'% or dance

f
wi tIR tH’éh%flﬁléﬁd%lkblfdepﬁ|g§0“ipri§é‘i‘ﬁ‘i%8ﬁi1§mhlﬂ9ﬁrﬁ -Boridh |y -bonh Savaichabid Ry t hat

is sur t n t i f b1
bi oavaﬁ[rggflu?kg Xde(tl}? SIF@I %ﬁ al gtrnlﬁ%ﬁg%ﬁf'lﬁ?? e%f omea%? E%Bt%eqler{ tr?onkeys
when t heprmnmke;ssbsthzﬁed ukkdn@h;d; paiv&i’eti thgsapesonf oft hend WY if osustional dlityl in

gelatin ca ee U S. Patent plicati Publ i cati on 2009/ 0048204,
whi ch .%%5@31# &?slat%ﬁt wefﬁgﬁﬁféf‘éﬁﬁé}l@%@%ﬁ%@qﬂylem. rety. "Form A"

of CDDO- Me (ﬁ;EAtef}QZ‘mb)%;(’uavﬁ&{ valiedith AR My Sbauakd2nthdedt PRrehphact &y zed
by a distinctive crystal structure, wth a space group of P43 212 (no. 96)

uni20 cet®R, in which R is an alkyl, as that term is defined above. Non-limiting examples of alkoxy
groups include: —OCH;, —OCH,CH;, —OCH,CH,CH;, —OCH(CH;),, —OCH(CH,),,
—O—cyclopentyl, and —O—cyclohexyl. The term “substituted alkoxy” refers to the group —OR,
in which R is a substituted alkyl, as that term is defined above. For example, ~-OCH,CF; is a
substituted alkoxy group.

25 The term “alkoxydiyl” when used without the “substituted” modifier refers to a non-
aromatic divalent group, wherein the alkoxydiyl group is attached with two G-bonds, with (a)
two saturated carbon atoms as points of attachment, (b) one saturated carbon atom and one
oxygen atom as points of attachment, or (c) two oxygen atoms as points of attachment,
further having a linear or branched, cyclo, cyclic or acyclic structure, no carbon-carbon

30  double or triple bonds in the group’s backbone, further having no backbone atoms other than
carbon or oxygen and having at least one of each of these atoms in the group’s backbone, and
no side chains comprising groups other than hydrogen or alkyl. The groups, -O—CH,CH;—,
—CH,—-O—-CH;CH;— , “O—CH,CH,—O— and —O—CH,—O— are non-limiting examples of
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dimensions of a = 14.2 A, b = 14.2 Aand c = 81.6 A and by a packing
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conpounds enpl oyed in the invention ngy be prepared by modifying functional
groups present in the conpound in such a way that the nodifications are

cl eaved, 15 either in routine manipulation or in vivo, to the parent

conmpound. Accordingly, prodrugs include, for exanple, conmpounds described
herein in which a hydroxy, anlno or carboxy group IS bonded to any group
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infection or injury, production of inflammtory cytokines such as TNF-a and
I L-1, and production of reactive oxygen or nitrogen species such as

hydr ogen weroxideio2zsuper oxi de and peroxynitrite. |In | at@cTaiSages3nfse

i nfl ammation, tissue renodeling, angiogenesis, and scar formation

(fibrosis). my Qqcc as part of the wound healin rocess. . Under nor.nmal 5
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pul nonary disease is c]osely associated with the presence of chronjc

S r
oxi’dat i ve stTsstamy i r‘ﬁ(‘ﬁ@d‘ﬁ’ﬁ@ﬂl}%n, REsBYIARR%Y ¢ h‘é&d@v@m&tﬂ%’ent“aaﬂam}ns’r’osi s
and eve ) ynetd 1 O ﬁ;% 3

Many ot ﬁ%@%?@g@d’e?@e@%%ﬁ%ﬂgﬁ élgftélmvaé S lrglgliﬁsg éﬁgogi ﬁ gm}féﬁﬁ %T#n:an Z\g?r)eglect ed
t i ssuegysed mathodi thg ‘isnbdtiaredit mogdiflsowefersl ks eamps, defiibdpayaiNdR, skivhichiRs&sases;

mucositis related to radiatiaon therapy and chepot her ; eye di seases such
e oveiieet gilkibma b e qealuEr SeREHr e n Bt Re O 8] naksRuTon

reti nopaipaysivdly, anRsibaNtermdi ddiiefididatiRk € CAT AN lith #BeMafple of hERSYIhMHON
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conpl i 6RLbRRFe P! mbMFRELH Rifss & g&;ﬁggsde%é@ ab DXRIR G IMREPRUL @R acyl,
i nfl ammatory responses. Alt F%ou h an 1nflamatory response can Ki I"nvadi ng
pat hogenghatgarne xc dgfgicdeabond.| dhmarapy NESOENOLC H-amdat-Nol(¢0)NUHCHe adeson-ucti ve
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Fur t her HBY188 SRR REMOFUU{CHAMUANETYPY r esponse can 20 also lead to

system c conplications due to overprodgction of inflammatory cytokines such
as TNF-a and IL-1. This is believed to be a factor in nortality arising
from severe influenza, severe acute respiratory syndrone, and sepsis.

The aberrant or excessive expression of either i NOS or cycl ooxygenase-2
(COX-2) has been inplicated in the pathogenesis of nmany di sease processes.
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I n anot her aspect, conpounds disclosed herein may be used for treating a
subj ect having a condition caused by el evated | evels of oxidative stress in
one or nowe20isSu®e. Oxi dative stress results from abnoreaiusgoihiogiiser

prol onged Ievels of reactive oxygen species such as superoxide, hydrogen
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30 exacerbated by inflammtion. Anot her aspect of inflamuation is the
production of inflanmatory prostaglandins such as prostaglandin E. These
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15(Arkan et al., 2005; Shoelson et al., 2006). In a fashion anal ogous to
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course of a c]i n| cal trial of bardaoxqlone 5 nethyl (BARD), in patients with
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this study, the pro oco stTpul ated that patlent wel ghts were to be taken

at 20as éllierternf Dsubstitutiedcdkyyllafsphase’] weifers &t thergrafp dOB(XOH)OR), @8whwh®R Bay 56.
Vi ght dat vai |l e far.all but one patient who started the study (a
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pati ent t I i.gh S Ween
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neasures related to several serious Obesity-rel ated di seases. 5A
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consistent with the observation that BARD does not 10 indiscrimnately

i nduce weight loss. Instead, in some gpbodinments its effects appear to be
selective to those patients that are overwei ght and/ or obese. B. Renal

Fai l ure Renal failure, resulting in inadequate cl earance of netabolic
wast e products fromthe bl ood and abnornmal concentrations of electrol ytes
in the blood, |s a S|gn|f|cant nedlcal 15 problen1throughout the morld
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20 fromischem a-reperfusion injury associated with shock or surgical
procedures such as transplantation, and nay result in chronic renal
failure. wo2ommgopati ents, renal failure advances to a ercags20m/ostiseh t he
patient requires regular dialysis or kidney transplantation to continue

S gni T il Senug predts CRRay e SR G Hor ST SN eB g nSERLEEtr &
ef f ect 142 LUBALIANGA] £c3QBRxeE ThEB oAlURRARLIIIANG! rfféls| e Uigh as

hyper par at hyr oi di sm and hyper phosphat em a, no availabl e treatnent has been
shown t®kaint whichr Bvisr s substautad ddkyly |arsrgh@tr tsgnessigmedf abogpal Fémickamgle, Thus,

agents t n i nprove c om sed renal function would represent a
signifi CSQ?I% C&a\}%%g@ ?W?ﬁ‘tdhag@{l‘é%%?&ﬂt of renal failure. Inflanmmtion

contsri but es Sigiai{, cabt |t¥mbd thReR@thio] ooykplyl@, ThgiRio’s airskyhhido,
strong mechani stic |ink between oxidative stress and renal dysfunctr on. The
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as NF- I S [ o}
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contribute to renal failure (Tuniin et al Vasoconstriction results
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2006) . specifically, induction of HO-1 has been shown to be protective in a
r at md@?teﬁtafﬁd‘loe erdfagrosps-al ., 2007). Reperfusi on al so i nduces an
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Frequently such a condrtr on ari ses frg m the rupture of one or nore

at heroscl erotic plaques, which | eads to the formation of a thronbus that
bl ocks bl ood flowin a critical vessel. Such thronbosis is the principal
cause of heart attacks, in which one or nore of the coronary arteries is
bI ocked and bI ood flow to the heart |tself |s di srupted The resultr ng
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20 many kinds, including the cardiac hypertrophy associated with congestive
heart failure. At heroscl erosi s, the underlying defect |eading to many
forns of wendiiomemeul ar di sease, occurs when a physi cal pdefusea11082166) ury to
the lining (endothelium of an artery triggers an inflamratory response

i nvolving t prqliferation of spoot h nmus ,I's.an .
infiltratio 1’6‘F1aﬁ2évuk t a8y ou e sl HEHS uffofter o W?S& 081,

conpl i catge1Bfin ?ﬁ Zﬁet&%w&uﬁ%nﬁﬂ %d‘eﬁ&éﬁﬁﬁfk%s'uﬁoﬁyla%n%dvaEHBut gpnposed
of the above-nmentioned cel’l's conmbined with deposits of chol esterol-bearing

| i popr otsebstisutedidmodilier, refetsetoi grbwps( defgned dsarOmR, amovhioht B ng alRend) alkynyl,
Phar mace t|c treatnents for car vascul.ar dIS se,includ reventive
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treatnments designed to reduce the adherent tendencies of plat e?,ets and
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t he thrt&tﬁ%@ﬁral&pl}lrespsdtﬁzegz bl ood flow. Surgical treat rrents i ncl ude coronary
artery bypass grafting to create an alternative blo
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i n 20r edietsiegryisulbingl, endi brgcraampbiiwtiynyoris 6%‘?43? g, Ry Lﬂuai’“t‘éFFgorléléF%rﬁ e thsdi ng
but not 15nts 0; .4 ORc|e hy e 0 a c n,
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D abet d@tdﬁ)eablktrlemspectaebzorrpl ex di sease charact er| zed by the body's failure

to regulate 20 circuy , | evel s of Iuco . . i cation
bobl | oat | on BB06rTasuBEsRT T Rse vTEEE BB SROnU oPer et dohy ¢ d 1 &
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hor none that regul ates the both fhe productr on and absorption of glucose in
varZboughe sasaes diffoednt elkehgraups,udri army@@mhl@mlpeﬁ tvhef KoiR'iang Rifcambeaklesn f at
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the pancreas. In th jority of cases this arises from autoi nmune
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2011/ 130302PCT/ US2011/°032156 I's associated with an inflanmatory state of
adi posegogdtlssute reprasent s alkvoadiit with tploay raomejaturated karbom atdmes, de leabtopoesfi  of

i nsulin resist e msligil, 2006; CGuilhernme et al., 2008).

Di abet e“éhl&%arafgﬁgtegt(t‘e&%ﬁﬂf?‘?nd‘g%ge to many tissues, |largely because

hyper gl ycem a (and hypogl ycem a, whi c? can result from excessive or poorly
timed doses of insulin) is a5 significant source of oxidative stress.
Chroni c kidney failure, retinopathy, peripheral neuropathy, peripheral
vasculitis, and the devel opment of dermal ulcers that heal slowly or not at
al | ~are anong the common corrpl | catr ons of di abet es. Because of their
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25Li ver disease (also called hepatic disease) is a broad term descri bing
any single nunber of diseases affecting the liver. Many are acconpani ed by
j aundi ce wausad3gp2i ncreased | evel s of bilirubin in thePeyaiSem1/ 031166
bilirubin results fromthe breakup of the henogl obin of dead red bl ood
cells; normglly,.the |liver renmoves bilirubi romthe blood and excretes it
through bi | A SRR HTS Fe g | PuPOB e PRl devenfigh 4t pjegded fo
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sone poisons (e.g., alcohol), autoimunity (autoinmune hepatitis) or

her edi thavingsbashinié gngiic WEntxg but dBRBOR PETY WBR0L Y./ BS 2F®fIdoneral axehnpld andf at t y
liver di eaggi .gts ectEumi 1(ltli ease, ﬁ‘%sotc.it.at ed dNidth obesi t%{ .aﬁd

char act SHCFEd TR IOR. BOUREA L NSFOFR e Ridp HETH, ghd dRUGTii, 40¢ dSUORRSH%E i ti s,
i.es5 Sheghdheapd PO mdadhd/ Simirly, RAS icshtemplatdd thith§iRicy nidrb@afbeh Aain(@oOf
fibrous tissue in the liver, replacing dead liver cells), cause by 5viral
hepat i t4 @mpouadRbihicaressnt agertwatmay phreptased by pydicon atoimy sk Hawiherneye, it is
Haenoc ' e [ ' ' e t: of jron in
the body e ByaREdaeF s BE Bk b H s RO AR L SRR PR b b ey
hepat odelieplhesd wed il fud BBsadénich@tamng@).ocar ci noma and netastati c cancers,
usual ly fromother parts of the gastrointestinal tract); 10WI son's

di sease, a HerBgla das)edi{iBe e ofh Mvn atomisiBdicpiss ap gpions) bogt ajThe h9pp apay

Pr ipar i [ L nfd WA i uct,
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of smalloubd.| & ahuatdom;is BulydcoGheaed tosdasbiedolinees, thbs theugbdimatselifis bpteoniak patiay vei n;
15G | bert' s syndrone, genetic disorder of bilirubin nmetabolism found in
about S5¥RBFSH %“b’&‘ﬂﬁf“ﬁ“?l?eoﬁ’f?seé}ﬁd d ycogen storage di sease type |1, the

bui I d-up of QhYcPARRILAUSESMPNADHETS 68 dTHE @l BsRakRaRSABY BRAHEYb is

t hroughout the body and affects various body tissues, particularly in the
heart, skeletal nuscles, liver and nervous system 20Therg are al so nany
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chol estasi s, teo™Rane™k af e e external signs of liver disease

i nclude a coatt h, @ hy skin, excessive sweating,

of flénsisttactyeagy “odor dar R=Ci.r ctésangnder t he eyes, red swollen and itchy 25

eyes, agche. a rLQwni sh .an |l em sh n.th in. flushe

P ol KDL EAEE Sy Rk BV PSR B SC08e Pt e ALt hc uae
j aundi aReredi@dnkondrdonBle ealle stool, bone | oss, easy bleeding, itching, small,
spider-like blood vessels visible in the skin, enlarged spleen, fluid in

t he abdoni nahncaidefiped Fppngyson papiany plohstiustirpishewp jn thisgplisptipuimlisiy, and
I I d i dysf i
an en q@@g%@ﬁ}%@%q%om%gm@d (11‘83{15'33&855‘.3 related to liver dysfunction

i ncl ude signs and a vari ety of synptons related to digestive
pr @l ens, blAodsed hgedin,pr Ghirenauxiliarmpirderdits o rdeosbladinet gedupabstas papabte of

fats, and petaboljsm prohl ens. The numl absorption of .fats may lead ta
synpt orfif 1§ %ﬂl%nﬁéh&ﬁ%@%@gﬁo ﬁ,rewélppui’,ersw PE?l‘El{lé‘F ?’Tea&rgalyelfbm 135 Wi ns,
hem)rrh@gi:lggomg&unlds,\ggd%ya;@g)&{;&gﬁyﬂy%gggmg32156 stones, intolerance to

fatty foods, Intolerance’to al cohol, "nausea and voniting attacks, abdom nal
bl oati ng, ankhecosstdfptici mord “a” or NemVowbers ysténndieguuizios vl thie term

depression, .nbod. changes, especi ally.anger and irritabili.ty,  poor .
concent FAPPENTENH BESG5Y BRPH e BeARRAR TG BE HEchquy ! SabBIRAFFn ne
facg 5 dthk@i&RingdTdohEshbRNt “dp RastamBendi-BRd b tHAD6RI'Ne) associ at ed
wi th nausea. The bl ood sugar problens include a craving for sugar,

hypog! ycaeni Brravghouhtisdiipdicaione thesogar aliosels siscchiedngigatc shag et vabfc inglpdes
di abet %Re inherent variation of error for the device, the method being employed to determine the
value, or the variation that exists among the study subjects.

The terms “comprise,” “have” and “include” are open-ended linking verbs. Any
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30 forms or tenses of one or more of these verbs, such as “comprises,” “comprising,” “has,”

99 Ces

“having,” “includes” and “including,” are also open-ended. For example, any method that

34



Abnormalities in the level of fats in the blood streaminclude high or |ow
| evel s of |ipids. Hyperchol esterol em a includes el evated LDL chol esterol,
reduced HBD20hoi3exmterol, 10 el evated triglycerides, cloggedsart®siles
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Costs: dretuleRrierarid s i RERSE R rvaed rSHTor the I i ver . These. t est
for st he presgRaemefheRZYMRAeh Osddl 8Atndd1AEr 1BraCoR@foliBd htafiPdhht ABYOHRAHIEnd N
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becone chronic and unfortunately, there is no nedication that can prevent
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The conpounds of the present disclosure may be adm nistered by a variety of
10 nethods, e.g., orally or by injection (e.g. subcutaneous, intravenous,

i ntraperiwonedli3omec.). Depending on the route of adm niPETBRIIOMN321E0e
active conmpounds may be coated in a nmaterial to protect the conpound from
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capsul e, conpressed into tablets, or 25 incorporated directly into the
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25 specification for the dosage unit fornms of the invention are dictated
by and directly dependent on (a) the unique characteristics of the
t her apeutwo 20omsaend and the particul ar therapeutic eff@ct/useoio3sashi eved,
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subj ects may be administered two doses daily at approximately 12 hour
intervals. In sone enbodi nents, the agent is adm nistered once a day. The
agent (s) may be adm nistered on a routine schedule. As used herein a




15 schedul e refers to a predeterm ned designated period of tinme. The
routine schedul e may enconpass periods of tinme which are identical or which
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15 The above definitions supersede any conflicting definition in any of the reference that
is incorporated by reference herein. The fact that certain terms are defined, however, should
not be considered as indicative that any term that is undefined is indefinite. Rather, all terms
used are believed to describe the invention in terms such that one of ordinary skill can

appreciate the scope and practice the present invention.
20 IV. Compounds for the Treatment of Obesity

In one aspect of the present disclosure, there are provided methods of reducing weight
in a patient in need thereof comprising administering to the subject an antioxidant
inflammation modulator (AIM) in an amount sufficient to reduce the patient’s weight. These
compounds, and molecules containing similar structural features and pharmacology, are

25  known as antioxidant inflammation modulators, or AIMs. A structural feature shared by
AlMs is the presence of at least one substructure comprising an alpha, beta-unsaturated
carbonyl group with a nitrile group, CF3 group, or other electron-withdrawing group attached
to the alpha carbon. These compounds have shown the ability to activate Nrf2, as measured
by eclevated expression of one or more Nrf2 target genes (e.g., NQO1 or HO-1; Dinkova-

30 Kostova ef al., 2005). Further, these compounds are capable of indirect and direct inhibition
of pro-inflammatory transcription factors including NF-kappa B and STAT3 (Ahmad et al.,
2006; Ahmad et al, 2008). In some aspects, there are provided methods of inhibiting a

weight gene in a subject in need thercof comprising administering to the subject an

39



99. 0-

cl/09'- "1/09'1.- %g- %e- Percent Change D28/ D1 1%0 1990 %.0-

2.4%9%9" 1.- c1/09'- 2.4% c1/09.9- %47" VIN %:0- -12.8% %90- % % O-
1. - % E-woR0111130302 PCT/US2011/032156

10

15

20

25

antioxidant inflammation modulator (AIM), including any of the specific compounds
disclosed herein, in an amount sufficient to inhibit the weight gene in the subject. In some
aspects, there are provided methods of preventing obesity in a subject in need thereof
comprising administering to the subject an antioxidant inflammation modulator (AIM),
including any of the specific compounds disclosed herein, in an amount sufficient to prevent
obesity in the subject. In some aspects, there are provided methods of preventing progression
of obesity in a subject in need therecof comprising administering to the subject an antioxidant
inflammation modulator (AIM), including any of the specific compounds disclosed herein, in
an amount sufficient to prevent progression of obesity in the subject.

In some embodiments, the AIM is a selective activator of the antioxidant transcription

factor Nrf2. AIMs for use with this inventions may be represented by the following moiety:

wherein W is nitrile, CF3 or other electron-withdrawing group, and R; and R, are as defined
above and in the claims below. This pharmacore is found in a variety of synthetic
triterpenoids, such as those described by Honda ef al. (2000a); Honda et al., (2000b); Honda
et al. (2002); and U.S. Patent Application Publications 2009/0326063, 2010/0056777,
2010/0048892, 2010/0048911 and 2010/0041904, cach of which is incorporated herein by
reference. This pharmacore is also found in a variety of other, non-triterpenoid compounds,
for example, tricyclic bis-enones (e.g., TBE-31) as embodied in US Patent Application
Publications 2003/0232786 and 2008/0261985, both of which are incorporated by reference
herein. Also this pharmacore is also disclosed in U.S. Patent Application Publication
2010/0048887, which is also incorporated by reference herein. Many of these compounds,
both the triterpenoid and non-triterpenoid, are highly potent and selective activators of the
antioxidant transcription factor Nrf2. Further many of these compounds have been tied to a
variety of anti-inflammatory-related activities including, for example, anti-proliferative
activities and/or antioxidant activities such as induction of heme oxygenase-1 (HO-1) irn vitro
and in vivo, induction of CD11b expression, inhibition of iNOS induction, inhibition of COX-

2 induction, inhibition of NO production, induction of apoptosis in cancer cells, inhibition of
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NF-xB, activation of the JNK pathway, and phase 2 induction (elevation of NAD(P)H-
quinone oxidoreductase and HO-1). Induction of the Phase 2 response is related to activation
of the transcription factor Nrf2, which has been shown to activate the antioxidant response
clement (ARE) in the promoter region of many antioxidant, anti-inflammatory, and

5  cytoprotective genes, and Phase 2 activation is highly correlated with potent inhibition of NO
production in activated macrophages (e.g., Dinkova-Kostova et al., 2005).

One AIM, bardoxolone methyl (BARD), is in advanced clinical trials for the
treatment of chronic kidney disease. Data from these and other clinical trials have shown that
BARD induces Nrf2 activity in blood cells at therapeutic doses. In the course of these studies

10 the current inventors have identified a clinical scenario in which, following treatment with
bardoxolone methyl, overweight or obese patients exhibit a reduction in weight (Table 1).

In certain embodiments, compounds amenable to modification with the above
pharmacore include, but are not limited to, triterpenoids (non-limiting examples include
argentatin, betulinic acid, lanostane, oleanic acid, ursolic acid, glycyrrhetinic acid, boswellic

15 acid, faradiol, calenduladiol, and moronic acid), saponins (e.g., ginsenoside), avicins,
resveratrol, curcumin, gossypol, epigallocatechin, epigallocatechin-3-gallate (EGCQ),
gossypol, lapachol, other flavonoids (non-limiting examples include quercetin, daidzein,
luteolin, coumarin, wogonin and baicalin), dehydroandrosterone (DHEA), cholic acid,
deoxycholic acid, ginsenoside (e.g., 20(S)-ginsenoside), silymarin, anthocyanins,

20  avenanthramides, cucurbitacins, aloesin, aloe-emodin, and/or tubeimosides.

Non-limiting examples of triterpenoids that may be used in accordance with the

methods of this invention are shown here.

NC
OH

0" /% H s
CDDO bardoxolone methyl (BARD)
(TP-151) CDDO-Me
(RTA 401) (TP-155)
(RTA 402)
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CDDP-TFEA CDDO-EA
(TP-500) (TP-319)

(RTA 404) (RTA 405)

TP-225
Non-limiting examples of non-triterpenoid compounds that may be used in

accordance with the methods of this invention are shown here.
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Although some of the most potent and selective known activators of Nrf2 are AIMs,
compounds based on other molecular scaffolds have also been reported to activate Nrf2.

These include sulforaphane, oltipraz, dimethyl fumarate, statins, cyclopentenone
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prostaglandins, and NO-donating molecules (see, e.g., Yates et al., 2006; 2009; Habeos et al.,
2008; Nguyen et al., 2009; Kansanen et al., 2009; Kobayashi ef al., 2009; Gao et al., 2006).

Compounds employed in may be made using the methods described by Honda et al.
(2000a); Honda et al., (2000b); Honda et al. (2002); and U.S. Patent Application Publications
2009/0326063, 2010/0056777, 2010/0048892, 2010/0048911, 2010/0041904, 2003/0232786,
2008/0261985 and 2010/0048887, all of which are incorporated by reference herein. These
methods can be further modified and optimized using the principles and techniques of
organic chemistry as applied by a person skilled in the art. Such principles and techniques
are taught, for example, in March’s Advanced Organic Chemistry: Reactions, Mechanisms,
and Structure (2007), which is also incorporated by reference herein.

Compounds employed in methods of the invention may contain one or more
asymmetrically-substituted carbon or nitrogen atoms, and may be isolated in optically active
or racemic form. Thus, all chiral, diastereomeric, racemic form, epimeric form, and all
geometric isomeric forms of a structure are intended, unless the specific sterecochemistry or
isomeric form is specifically indicated. Compounds may occur as racemates and racemic
mixtures, single enantiomers, diastereomeric mixtures and individual diasterecomers. In some
embodiments, a single diastereomer is obtained. The chiral centers of the compounds of the
present invention can have the S or the R configuration.

Polymorphic forms of the compounds of the present invention, e.g., Forms A and B of
CDDO-Me, may be used in accordance with the methods of this inventions. Form B displays
a bioavailability that is surprisingly better than that of Form A. Specifically the
bioavailability of Form B was higher than that of Form A CDDO-Me in monkeys when the
monkeys received equivalent dosages of the two forms orally, in gelatin capsules. See U.S.
Patent Application Publication 2009/0048204, which is incorporated by reference herein in
its entirety.

“Form A” of CDDO-Me (RTA 402) is unsolvated (non-hydrous) and can be

characterized by a distinctive crystal structure, with a space group of P4, 2 2 (no. 96) unit cell

dimensions of a = 142 A, b= 142 A and ¢ = 81.6 A, and by a packing structure, whereby
three molecules are packed in helical fashion down the crystallographic b axis. In some
embodiments, Form A can also be characterized by X-ray powder diffraction (XRPD) pattern
(CuKa) comprising significant diffraction peaks at about 8.8, 12.9, 13.4, 14.2 and 17.4 °26.
In some variations, the X-ray powder diffraction of Form A is substantially as shown in FIG.

1A or FIG. 1B.
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Unlike Form A, “Form B” of CDDO-Me is in a single phase but lacks such a defined
crystal structure. Samples of Form B show no long-range molecular correlation, i.e., above
roughly 20 A. Moreover, thermal analysis of Form B samples reveals a glass transition
temperature (Ty) in a range from about 120 °C to about 130 °C. In contrast, a disordered
nanocrystalline material does not display a T, but instead only a melting temperature (Ty,),
above which crystalline structure becomes a liquid. Form B is typified by an XRPD
spectrum (FIG 1C) differing from that of Form A (FIG. 1A or FIG. 1B). Since it does not
have a defined crystal structure, Form B likewise lacks distinct XRPD peaks, such as those
that typify Form A, and instead is characterized by a general “halo” XRPD pattern. In
particular, the non-crystalline Form B falls into the category of “X-ray amorphous” solids
because its XRPD pattern exhibits three or fewer primary diffraction halos. Within this
category, Form B is a “glassy” material.

Form A and Form B of CDDO-Me are readily prepared from a variety of solutions of
the compound. For example, Form B can be prepared by fast evaporation or slow
evaporation in MTBE, THF, toluene, or ethyl acetate. Form A can be prepared in several
ways, including via fast evaporation, slow evaporation, or slow cooling of a CDDO-Me
solution in ethanol or methanol. Preparations of CDDO-Me in acetone can produce either
Form A, using fast evaporation, or Form B, using slow evaporation.

Various means of characterization can be used together to distinguish Form A and
Form B CDDO-Me from cach other and from other forms of CDDO-Me. Illustrative of the
techniques suitable for this purpose are solid state Nuclear Magnetic Resonance (NMR), X-
ray powder diffraction (compare FIGS. 1A & B with FIG. 1C), X-ray crystallography,
Differential Scanning Calorimetry (DSC), dynamic vapor sorption/desorption (DVS), Karl
Fischer analysis (KF), hot stage microscopy, modulated differential screening calorimetry,
FT-IR, and Raman spectroscopy. In particular, analysis of the XRPD and DSC data can
distinguish Form A, Form B, and a hemibenzenate forms of CDDO-Me. See U.S. Patent
Application Publication 2009/0048204, which is incorporated by reference herein in its
entirety.

Additional details regarding polymorphic forms of CDDO-Me are described in U.S.
Patent Application Publication 2009/0048204, PCT Publication WO 2009/023232 and PCT
Publication WO 2010/093944, which are both incorporated herein by reference in their
entireties.

Non-limiting specific formulations of the compounds disclosed herein include

CDDO-Me polymer dispersions. See, for example, PCT Publication WO 2010/093944,
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which is incorporated herein by reference in its entirety.Some of the formulations reported
therein exhibited higher bioavailability than either the micronized Form A or nanocrystalline
Form A formulations. Additionally, the polymer dispersion based formulations demonstrated
further surprising improvements in oral bioavailability relative to the micronized Form B
formulations. For example, the methacrylic acid copolymer, Type C and HPMC-P
formulations showed the greatest bioavailability in the subject monkeys. See, for example,
PCT Publication WO 2010/093944, which is incorporated herein by reference in its entirety.

Compounds employed in methods of the invention may also exist in prodrug form.
Since prodrugs are known to enhance numerous desirable qualities of pharmaceuticals, e.g.,
solubility, bioavailability, manufacturing, efc., the compounds employed in some methods of
the invention may, if desired, be delivered in prodrug form. Thus, the invention contemplates
prodrugs of compounds of the present invention as well as methods of delivering prodrugs.
Prodrugs of the compounds employed in the invention may be prepared by modifying
functional groups present in the compound in such a way that the modifications are cleaved,
either in routine manipulation or in vivo, to the parent compound. Accordingly, prodrugs
include, for example, compounds described herein in which a hydroxy, amino, or carboxy
group is bonded to any group that, when the prodrug is administered to a subject, cleaves to
form a hydroxy, amino, or carboxylic acid, respectively.

It should be recognized that the particular anion or cation forming a part of any salt of
this invention is not critical, so long as the salt, as a whole, is pharmacologically acceptable.
Additional examples of pharmaceutically acceptable salts and their methods of preparation
and use are presented in Handbook of Pharmaceutical Salts: Properties, and Use (2002),
which is incorporated herein by reference.

Compounds employed in methods of the invention may also have the advantage that
they may be more efficacious than, be less toxic than, be longer acting than, be more potent
than, produce fewer side effects than, be more easily absorbed than, and/or have a better
pharmacokinetic profile (e.g., higher oral bioavailability and/or lower clearance) than, and/or
have other useful pharmacological, physical, or chemical properties over, compounds known

in the prior art for use in the indications stated herein.

V. Diseases Associated with Inflammation and/or Oxidative Stress

Inflammation is a biological process that provides resistance to infectious or parasitic
organisms and the repair of damaged tissue. Inflammation is commonly characterized by

localized vasodilation, redness, swelling, and pain, the recruitment of leukocytes to the site of
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infection or injury, production of inflammatory cytokines such as TNF-¢, and IL-1, and
production of reactive oxygen or nitrogen species such as hydrogen peroxide, superoxide and
peroxynitrite. In later stages of inflammation, tissue remodeling, angiogenesis, and scar
formation (fibrosis) may occur as part of the wound healing process. Under normal

5  circumstances, the inflammatory response is regulated and temporary and is resolved in an
orchestrated fashion once the infection or injury has been dealt with adequately. However,
acute inflammation can become excessive and life-threatening if regulatory mechanisms fail.
Alternatively, inflammation can become chronic and cause cumulative tissue damage or
systemic complications.

10 Many serious and intractable human diseases involve dysregulation of inflammatory
processes, including diseases such as cancer, atherosclerosis, and diabetes, which were not
traditionally viewed as inflammatory conditions. In the case of cancer, the inflammatory
processes are associated with tumor formation, progression, metastasis, and resistance to
therapy. Atherosclerosis, long viewed as a disorder of lipid metabolism, is now understood

15  to be primarily an inflammatory condition, with activated macrophages playing an important
role in the formation and eventual rupture of atherosclerotic plaques. Activation of
inflammatory signaling pathways has also been shown to play a role in the development of
insulin resistance, as well as in the peripheral tissue damage associated with diabetic
hyperglycemia. Excessive production of reactive oxygen species and reactive nitrogen

20  species such as superoxide, hydrogen peroxide, nitric oxide, and peroxynitrite is a hallmark
of inflammatory conditions. Evidence of dysregulated peroxynitrite production has been
reported in a wide variety of diseases (Szabo et al., 2007; Schulz ef al., 2008; Forstermann,
2006; Pall, 2007).

Autoimmune diseases such as rheumatoid arthritis, lupus, psoriasis, and multiple

25  sclerosis involve inappropriate and chronic activation of inflammatory processes in affected
tissues, arising from dysfunction of self vs. non-self recognition and response mechanisms in
the immune system. In neurodegenerative diseases such as Alzheimer’s and Parkinson’s
diseases, neural damage is correlated with activation of microglia and elevated levels of pro-
inflammatory proteins such as inducible nitric oxide synthase (iNOS). Chronic organ failure

30  such as renal failure, heart failure, and chronic obstructive pulmonary disease is closely
associated with the presence of chronic oxidative stress and inflammation, leading to the

development of fibrosis and eventual loss of organ function.
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Many other disorders involve oxidative stress and inflammation in affected tissues,
including inflammatory bowel disease; inflammatory skin diseases; mucositis related to
radiation therapy and chemotherapy; eye diseases such as uveitis, glaucoma, macular
degeneration, and various forms of retinopathy; transplant failure and rejection; ischemia-
reperfusion injury; chronic pain; degenerative conditions of the bones and joints including
osteoarthritis and osteoporosis;, asthma and cystic fibrosis, seizure disorders;, and
neuropsychiatric conditions including schizophrenia, depression, bipolar disorder, post-
traumatic stress disorder, attention deficit disorders, autism-spectrum disorders, and eating
disorders such as anorexia nervosa. Dysregulation of inflammatory signaling pathways is
believed to be a major factor in the pathology of muscle wasting diseases including muscular
dystrophy and various forms of cachexia.

A variety of life-threatening acute disorders also involve dysregulated inflammatory
signaling, including acute organ failure involving the pancreas, kidneys, liver, or lungs,
myocardial infarction or acute coronary syndrome, stroke, septic shock, trauma, severe burns,
and anaphylaxis.

Many complications of infectious diseases also involve dysregulation of inflammatory
responses. Although an inflammatory response can kill invading pathogens, an excessive
inflammatory response can also be quite destructive and in some cases can be a primary
source of damage in infected tissues. Furthermore, an excessive inflammatory response can
also lead to systemic complications due to overproduction of inflammatory cytokines such as
TNF-o and IL-1. This is believed to be a factor in mortality arising from severe influenza,
severe acute respiratory syndrome, and sepsis.

The aberrant or excessive expression of either iNOS or cyclooxygenase-2 (COX-2)
has been implicated in the pathogenesis of many disease processes. For example, it is clear
that NO is a potent mutagen (Tamir and Tannebaum, 1996), and that nitric oxide can also
activate COX-2 (Salvemini et al., 1994). Furthermore, there is a marked increase in iNOS in
rat colon tumors induced by the carcinogen, azoxymethane (Takahashi et al., 1997). A series
of synthetic triterpenoid analogs of oleanolic acid have been shown to be powerful inhibitors
of cellular inflammatory processes, such as the induction by IFN-y of inducible nitric oxide
synthase (iNOS) and of COX-2 in mouse macrophages. See Honda et al. (2000a); Honda et
al. (2000b), and Honda et al. (2002), which are all incorporated herein by reference.

In one aspect, compounds disclosed herein are characterized by their ability to inhibit

the production of nitric oxide in macrophage-derived RAW 264.7 cells induced by exposure
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to y-interferon. They are further characterized by their ability to induce the expression of
antioxidant proteins such as NQO1 and reduce the expression of pro-inflammatory proteins
such as COX-2 and inducible nitric oxide synthase (iNOS). These properties are relevant to
the treatment of a wide array of disecases involving oxidative stress and dysregulation of
inflammatory processes including cancer, mucositis resulting from radiation therapy or
chemotherapy, autoimmune diseases, cardiovascular diseases including atherosclerosis,
ischemia-reperfusion injury, acute and chronic organ failure including renal failure and heart
failure, respiratory diseases, diabetes and complications of diabetes, severe allergies,
transplant rejection, graft-versus-host disease, neurodegenerative discases, diseases of the eye
and retina, acute and chronic pain, degenerative bone diseases including osteoarthritis and
osteoporosis, inflammatory bowel diseases, dermatitis and other skin diseases, sepsis, burns,
seizure disorders, and neuropsychiatric disorders.

Without being bound by theory, the activation of the antioxidant/anti-inflammatory
Keapl/Nrf2/ARE pathway is believed to be implicated in both the anti-inflammatory and
anti-carcinogenic properties of the compounds disclosed herein.

In another aspect, compounds disclosed herein may be used for treating a subject
having a condition caused by elevated levels of oxidative stress in one or more tissues.
Oxidative stress results from abnormally high or prolonged levels of reactive oxygen species
such as superoxide, hydrogen peroxide, nitric oxide, and peroxynitrite (formed by the
reaction of nitric oxide and superoxide). The oxidative stress may be accompanied by either
acute or chronic inflammation. The oxidative stress may be caused by mitochondrial
dysfunction, by activation of immune cells such as macrophages and neutrophils, by acute
exposure to an external agent such as ionizing radiation or a cytotoxic chemotherapy agent
(e.g., doxorubicin), by trauma or other acute tissue injury, by ischemia/reperfusion, by poor
circulation or anemia, by localized or systemic hypoxia or hyperoxia, by elevated levels of
inflammatory cytokines and other inflammation-related proteins, and/or by other abnormal
physiological states such as hyperglycemia or hypoglycemia.

In animal models of many such conditions, stimulating expression of inducible heme
oxygenase (HO-1), a target gene of the Nrf2 pathway, has been shown to have a significant
therapeutic effect including models of myocardial infarction, renal failure, transplant failure
and rejection, stroke, cardiovascular disease, and autoimmune disease (e.g., Sacerdoti ef al.,
2005; Abraham & Kappas, 2005; Bach, 2006; Araujo et al., 2003; Liu et al., 2006; Ishikawa
et al., 2001; Kruger et al., 2006; Satoh et al., 2006; Zhou et al., 2005; Morse and Choi, 2005;
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Morse and Choi, 2002). This enzyme breaks free heme down into iron, carbon monoxide
(CO), and biliverdin (which is subsequently converted to the potent antioxidant molecule,
bilirubin).

In another aspect, compounds of this invention may be used in preventing or treating
tissue damage or organ failure, acute and chronic, resulting from oxidative stress exacerbated
by inflammation. Examples of disecases that fall in this category include: heart failure, liver
failure, transplant failure and rejection, renal failure, pancreatitis, fibrotic lung diseases
(cystic fibrosis and COPD, among others), diabetes (including complications),
atherosclerosis, ischemia-reperfusion injury, glaucoma, stroke, autoimmune disease, autism,
macular degeneration, and muscular dystrophy. For example, in the case of autism, studies
suggest that increased oxidative stress in the central nervous system may contribute to the
development of the disease (Chauhan and Chauhan, 2006).

Evidence also links oxidative stress and inflammation to the development and
pathology of many other disorders of the central nervous system, including psychiatric
disorders such as psychosis, major depression, and bipolar disorder; seizure disorders such as
epilepsy; pain and sensory syndromes such as migraine, neuropathic pain or tinnitus; and
behavioral syndromes such as the attention deficit disorders. See, e.g., Dickerson et al.,
2007; Hanson et al., 2005; Kendall-Tackett, 2007; Lencz et al., 2007; Dudhgaonkar et al.,
2006; Lee et al., 2007; Morris et al., 2002; Ruster et al., 2005; Mclver et al., 2005; Sarchielli
et al., 2006; Kawakami ef al., 2006; Ross et al., 2003, which are all incorporated by reference
herein. For example, elevated levels of inflammatory cytokines, including TNF, interferon-y,
and IL-6, are associated with major mental illness (Dickerson et al., 2007). Microglial
activation has also been linked to major mental illness. Therefore, downregulating
inflammatory cytokines and inhibiting excessive activation of microglia could be beneficial
in patients with schizophrenia, major depression, bipolar disorder, autism-spectrum disorders,
and other neuropsychiatric disorders.

Accordingly, in pathologies involving oxidative stress alone or oxidative stress
exacerbated by inflammation, treatment may comprise administering to a subject a
therapeutically effective amount of a compound of this invention, such as those described
above or throughout this specification. Treatment may be administered preventively, in
advance of a predictable state of oxidative stress (e.g., organ transplantation or the
administration of radiation therapy to a cancer patient), or it may be administered

therapeutically in settings involving established oxidative stress and inflammation.
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The compounds disclosed herein may be generally applied to the treatment of
inflammatory conditions, such as sepsis, dermatitis, autoimmune disease and osteoarthritis.
In one aspect, the compounds of this invention may be used to treat inflammatory pain and/or
neuropathic pain, for example, by inducing Nrf2 and/or inhibiting NF-kB.

5 Compounds of the invention may also have the advantage that they may be more
efficacious than, be less toxic than, be longer acting than, be more potent than, produce fewer
side effects than, be more easily absorbed than, and/or have a better pharmacokinetic profile
(e.g., higher oral bioavailability and/or lower clearance) than, and/or have other useful
pharmacological, physical, or chemical properties over, compounds known in the prior art,

10 whether for use in the above-stated indications or otherwise.

In one aspect, the compounds disclosed herein may be used to function as antioxidant
inflammation modulators (AIMs) having potent anti-inflammatory properties that mimic the
biological activity of cyclopentenone prostaglandins (cyPGs). In one embodiment, the
compounds disclosed herein may be used to control the production of pro-inflammatory

15 cytokines by seclectively targeting regulatory cysteine residues (RCRs) on proteins that
regulate the transcriptional activity of redox-sensitive transcription factors. Activation of
RCRs by cyPGs or AIMs has been shown to initiate a pro-resolution program in which the
activity of the antioxidant and cytoprotective transcription factor Nrf2 is potently induced,
and the activities of the pro-oxidant and pro-inflammatory transcription factors NF-xB and

20  the STATs are suppressed. This increases the production of antioxidant and reductive
molecules (e.g., NQO1, HO-1, SOD1, and/or y-GCS) and/or decreases oxidative stress and
the production of pro-oxidant and pro-inflammatory molecules (e.g., INOS, COX-2, and/or
TNF-q,).

In some embodiments, the compounds disclosed herein may be used in the treatment

25 and prevention of diseases such as cancer, inflammation, Alzheimer’s disease, Parkinson’s
disease, multiple sclerosis, autism, amyotrophic lateral sclerosis, autoimmune diseases such
as rheumatoid arthritis, lupus, and MS, inflammatory bowel disease, all other diseases whose
pathogenesis is believed to involve excessive production of either nitric oxide or
prostaglandins, and pathologies involving oxidative stress alone or oxidative stress

30  exacerbated by inflammation.

Another aspect of inflammation is the production of inflammatory prostaglandins
such as prostaglandin E. These molecules promote vasodilation, plasma extravasation,

localized pain, elevated temperature, and other symptoms of inflammation. The inducible
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inhibit NF-xB activity, and Nrf2 activation by a semisynthetic triterpenoid has been reported
to inhibit the development of obesity in mice fed on a high-fat diet (Shin et al., 2009).

The effect of Nrf2 activation on body weight in adult humans with established

obesity, however, has not been reported. In the course of a clinical trial of bardoxolone

5  methyl (BARD), in patients with chronic kidney disease and Type 2 diabetes, the inventors

noted that essentially all patients treated with bardoxolone methyl lost significant amounts of

body weight over a two-month period. The primary purpose of the trial was to study the

effects of BARD on parameters related to renal function, with secondary endpoints related to

glycemic control and cardiovascular disecase. Body weight measurements were a routine

10 component of the safety dataset for this trial. Treatment with BARD produced statistically

significant improvements in measures of renal function (serum creatinine, estimated

glomerular filtration rate, serum phosphorus, blood urea nitrogen, and uricemia), glycemic

control (fasting glucose and hemoglobin Alc percentage), and cardiovascular disease

(circulating endothelial cells). The ability of BARD to promote weight loss, while

15  simultaneously improving a variety of measures related to obesity-associated diseases, is both
fortuitous and unprecedented.

In a clinical trial of bardoxolone methyl in patients having Type 2 diabetes and
chronic kidney discase, designed to measure the drug’s effect on measures of kidney
function, glycemic control, insulin resistance, and cardiovascular disease, clear improvements

20  in all these parameters were noted. See Example 1, below. Patients received 25 mg

bardoxolone methyl once per day for 28 days, followed by 75 mg once per day for 28 days.

In this study, the protocol stipulated that patient weights were to be taken at baseline (D-1 =1

day before initiation of dosing), Day 28, and Day 56. Weight data were available for all but

one patient who started the study (a baseline weight was not recorded for this patient). In the

25  remaining patients, 14 of 17 had lost weight at Day 28 (mean weight loss was 1.6% of

baseline weight) and 17 of 17 had lost weight at Day 56 (mean weight loss was 3.7% of

baseline, with a median of 3.1%). All patients, including the patient who did not have a

baseline weight available, lost weight between Day 28 and Day 56. A large majority of these

patients was overweight or clinically obese (Mean baseline weight was 101 kg). As shown in

30  Table 1, all but three patients lost more than 2% of their baseline weight between Day -1 and
Day 56. In general, the drug was very well tolerated in these patients.

This combination of effects (weight loss and improvement in measures related to

glycemic control, cardiovascular disease, and renal function) is highly useful. As noted
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above, many drugs that have shown the ability to induce weight loss have also shown
unacceptable side effects. In addition to its excellent overall tolerability profile, bardoxolone
methyl has shown beneficial effects in measures related to several serious obesity-related
diseases.

5 A twelve-month toxicity study for bardoxolone methyl was also conducted on
cynomolgus monkeys and their weight was monitored. All the animals were healthy and
within normal weights for their age at the start of the study. Interestingly, all groups of
animals treated with bardoxolone methyl gained significant amounts of weight at both 26
weeks and 50 weeks. This is consistent with the observation that BARD does not

10  indiscriminately induce weight loss. Instead, in some embodiments its effects appear to be

selective to those patients that are overweight and/or obese.

B. Renal Failure

Renal failure, resulting in inadequate clearance of metabolic waste products from the

blood and abnormal concentrations of electrolytes in the blood, is a significant medical

15 problem throughout the world, especially in developed countries. See U.S. Patent

Application Publication 2009/0326063A1, which is incorporated by reference herein in its

entirety. Diabetes and hypertension are among the most important causes of chronic renal

failure (CKD), but it is also associated with other conditions such as lupus. Acute renal

failure may arise from exposure to certain drugs (e.g., acetaminophen) or toxic chemicals, or

20  from ischemia-reperfusion injury associated with shock or surgical procedures such as

transplantation, and may result in chronic renal failure. In many patients, renal failure

advances to a stage in which the patient requires regular dialysis or kidney transplantation to

continue living. Both of these procedures are highly invasive and associated with significant

side effects and quality of life issues. Although there are effective treatments for some

25  complications of renal failure, such as hyperparathyroidism and hyperphosphatemia, no

available treatment has been shown to halt or reverse the underlying progression of renal

failure. Thus, agents that can improve compromised renal function would represent a
significant advance in the treatment of renal failure.

Inflammation contributes significantly to the pathology of CKD. There is also a

30  strong mechanistic link between oxidative stress and renal dysfunction. The NF-xB signaling

pathway plays an important role in the progression of CKD as NF-kB regulates the

transcription of MCP-1, a chemokine that is responsible for the recruitment of

monocytes/macrophages resulting in an inflammatory response that ultimately injures the
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(10.8) kidney (Wardle, 2001). The Keapl/Nrf2/ARE pathway controls the transcription of several
genes encoding antioxidant enzymes, including heme oxygenase-1 (HO-1). Ablation of the
Nrf2 gene in female mice results in the development of lupus-like glomerular nephritis (Yoh
et al., 2001). Furthermore, several studies have demonstrated that HO-1 expression is
5  induced in response to renal damage and inflammation and that this enzyme and its products
— bilirubin and carbon monoxide — play a protective role in the kidney (Nath et al., 2006).

The glomerulus and the surrounding Bowman’s capsule constitute the basic functional
unit of the kidney. Glomerular filtration rate (GFR) is the standard measure of renal function.
Creatinine clearance is commonly used to measure GFR. However, the level of serum

10 creatinine is commonly used as a surrogate measure of creatinine clearance. For instance,
excessive levels of serum creatinine are generally accepted to indicate inadequate renal
function and reductions in serum creatinine over time are accepted as an indication of
improved renal function. Normal levels of creatinine in the blood are approximately 0.6 to
1.2 milligrams (mg) per deciliter (dl) in adult males and 0.5 to 1.1 milligrams per deciliter in

15  adult females.

Acute kidney injury (AKI) can occur following ischemia-reperfusion, treatment with
certain pharmacological agents such as cisplatin and rapamycin, and intravenous injection of
radiocontrast media used in medical imaging. As in CKD, inflammation and oxidative stress
contribute to the pathology of AKI. The molecular mechanisms underlying radiocontrast-

20  induced nephropathy (RCN) are not well understood; however, it is likely that a combination
of events including prolonged vasoconstriction, impaired kidney autoregulation, and direct
toxicity of the contrast media all contribute to renal failure (Tumlin er al., 2006).
Vasoconstriction results in decreased renal blood flow and causes ischemia-reperfusion and
the production of reactive oxygen species. HO-1 is strongly induced under these conditions

25  and has been demonstrated to prevent ischemia-reperfusion injury in several different organs,
including the kidney (Nath ez al., 2006). Specifically, induction of HO-1 has been shown to
be protective in a rat model of RCN (Goodman et al., 2007). Reperfusion also induces an
inflammatory response, in part though activation of NF-kB signaling (Nichols, 2004).
Targeting NF-xB has been proposed as a therapeutic strategy to prevent organ damage

30 (Zingarelli et al., 2003).

C. Cardiovascular Disease

Cardiovascular (CV) disease is among the most important causes of mortality

worldwide, and is the leading cause of death in many developed nations. See U.S. Patent
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(8.1) 6A8ppqicgt?o'n7)3u‘t?l§dagorg %OS&/O&%B%@A?PIW%C%I i%(ig{gorporated by reference herein in its
entirety. The ctiology of CV disease is complex, but the majority of causes are related to
inadequate or completely disrupted supply of blood to a critical organ or tissue. Frequently
such a condition arises from the rupture of one or more atherosclerotic plaques, which leads

5  to the formation of a thrombus that blocks blood flow in a critical vessel. Such thrombosis is
the principal cause of heart attacks, in which one or more of the coronary arteries is blocked
and blood flow to the heart itself is disrupted. The resulting ischemia is highly damaging to
cardiac tissue, both from lack of oxygen during the ischemic event and from excessive
formation of free radicals after blood flow is restored (a phenomenon known as ischemia-

10  reperfusion injury). Similar damage occurs in the brain during a thrombotic stroke, when a
cerebral artery or other major vessel is blocked by thrombosis. Hemorrhagic strokes, in
contrast, involve rupture of a blood vessel and bleeding into the surrounding brain tissue.
This creates oxidative stress in the immediate area of the hemorrhage, due to the presence of
large amounts of free heme and other reactive species, and ischemia in other parts of the
15  brain due to compromised blood flow. Subarachnoid hemorrhage, which is frequently
accompanied by cerebral vasospasm, also causes ischemia/reperfusion injury in the brain.
Alternatively, atherosclerosis may be so extensive in critical blood vessels that
stenosis (narrowing of the arteries) develops and blood flow to critical organs (including the
heart) is chronically insufficient. Such chronic ischemia can lead to end-organ damage of
20  many kinds, including the cardiac hypertrophy associated with congestive heart failure.
Atherosclerosis, the underlying defect leading to many forms of cardiovascular
disease, occurs when a physical defect or injury to the lining (endothelium) of an artery
triggers an inflammatory response involving the proliferation of vascular smooth muscle cells
and the infiltration of leukocytes into the affected area. Ultimately, a complicated lesion
25 known as an atherosclerotic plaque may form, composed of the above-mentioned cells
combined with deposits of cholesterol-bearing lipoproteins and other materials (e.g., Hansson
and Anton, 2006).
Pharmaceutical treatments for cardiovascular disease include preventive treatments,
such as the use of drugs intended to lower blood pressure or circulating levels of cholesterol
30  and lipoproteins, as well as treatments designed to reduce the adherent tendencies of platelets
and other blood cells (thereby reducing the rate of plaque progression and the risk of
thrombus formation). More recently, drugs such as streptokinase and tissue plasminogen
activator have been introduced and are used to dissolve the thrombus and restore blood flow.

Surgical treatments include coronary artery bypass grafting to create an alternative blood
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lumen, and carotid endarterectomy to remove plaque tissue in the carotid artery. Such
treatments, especially balloon angioplasty, may be accompanied by the use of stents,
expandable mesh tubes designed to support the artery walls in the affected area and keep the
5  wvessel open. Recently, the use of drug-eluting stents has become common in order to prevent
post-surgical restenosis (renarrowing of the artery) in the affected area. These devices are
wire stents coated with a biocompatible polymer matrix containing a drug that inhibits cell
proliferation (e.g., paclitaxel or rapamycin). The polymer allows a slow, localized release of
the drug in the affected area with minimal exposure of non-target tissues. Despite the
10  significant benefits offered by such treatments, mortality from cardiovascular disease remains
high and significant unmet needs in the treatment of cardiovascular disease remain.

As noted above, induction of HO-1 has been shown to be beneficial in a variety of
models of cardiovascular disease, and low levels of HO-1 expression have been clinically
correlated with elevated risk of CV disease. Compounds disclosed herein, therefore, may be

15  wused in treating or preventing a variety of cardiovascular disorders including but not limited

to atherosclerosis, hypertension, myocardial infarction, chronic heart failure, stroke,

subarachnoid hemorrhage, and restenosis.

D. Diabetes

Diabetes is a complex disease characterized by the body’s failure to regulate
20  circulating levels of glucose. See U.S. Patent Application Publication 2009/0326063A1,
which is incorporated by reference herein in its entirety. This failure may result from a lack
of insulin, a peptide hormone that regulates the both the production and absorption of glucose
in various tissues. Deficient insulin compromises the ability of muscle, fat, and other tissues
to absorb glucose properly, leading to hyperglycemia (abnormally high levels of glucose in
25  the blood). Most commonly, such insulin deficiency results from inadequate production in
the islet cells of the pancreas. In the majority of cases this arises from autoimmune
destruction of these cells, a condition known as type 1 or juvenile-onset diabetes, but may

also be due to physical trauma or some other cause.
Diabetes may also arise when muscle and fat cells become less responsive to insulin
30  and do not absorb glucose properly, resulting in hyperglycemia. This phenomenon is known
as insulin resistance, and the resulting condition is known as Type 2 diabetes. Type 2

diabetes, the most common type, is highly associated with obesity and hypertension. Obesity
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in the development of insulin resistance (e.g., Hotamisligil, 2006; Guilherme et al., 2008).

Diabetes is associated with damage to many tissues, largely because hyperglycemia
(and hypoglycemia, which can result from excessive or poorly timed doses of insulin) is a
significant source of oxidative stress. Chronic kidney failure, retinopathy, peripheral
neuropathy, peripheral vasculitis, and the development of dermal ulcers that heal slowly or
not at all are among the common complications of diabetes. Because of their ability to
protect against oxidative stress, particularly by the induction of HO-1 expression, compounds
disclosed herein may be used in treatments for many complications of diabetes. As noted
above (Cai et al., 2005), chronic inflammation and oxidative stress in the liver are suspected
to be primary contributing factors in the development of Type 2 diabetes. Furthermore,
PPARY agonists such as thiazolidinediones are capable of reducing insulin resistance and are
known to be effective treatments for Type 2 diabetes.

Based on experimental results obtained, including those presented in this application,
the compounds and methods of this invention may be used for treating patients with
neuroinflammation.

The effect of treatment of diabetes may be evaluated as follows. Both the biological
efficacy of the treatment modality as well as the clinical efficacy are evaluated, if possible.
For example, discase manifests itself by increased blood sugar, the biological efficacy of the
treatment therefore can be evaluated, for example, by observation of return of the evaluated
blood glucose towards normal. Measuring a clinical endpoint which can give an indication of
b-cell regeneration after, for example, a six-month period of time, can give an indication of

the clinical efficacy of the treatment regimen.

E. Liver Disease

Liver disease (also called hepatic disease) is a broad term describing any single
number of diseases affecting the liver. Many are accompanied by jaundice caused by
increased levels of bilirubin in the system. The bilirubin results from the breakup of the
hemoglobin of dead red blood cells; normally, the liver removes bilirubin from the blood and
excretes it through bile.

Various types of liver disease include:

Hepatitis, inflammation of the liver, caused mainly by various viruses but also by some

poisons (e.g., alcohol), autoimmunity (autoimmune hepatitis) or hereditary conditions;
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Non-alcoholic fatty liver disease, a spectrum in disease, associated with obesity and
characterized as an abundance of fat in the liver; may lead to a hepatitis, i.e., steatohepatitis
and/or cirrhosis;
Cirrhosis (the formation of fibrous tissue in the liver, replacing dead liver cells), cause by

5  wviral hepatitis, alcoholism or contact with other liver-toxic chemicals;
Haemochromatosis, a hereditary disease causing the accumulation of iron in the body,
eventually leading to liver damage;
Cancer of the liver (primary hepatocellular carcinoma or cholangiocarcinoma and metastatic
cancers, usually from other parts of the gastrointestinal tract);

10 Wilson’s disease, a hereditary disease which causes the body to retain copper;

Primary sclerosing cholangitis, an inflammatory disease of the bile duct, likely autoimmune
in nature;

Primary biliary cirrhosis, autoimmune disease of small bile ducts;

Budd-Chiari syndrome, obstruction of the hepatic vein;

15  Gilbert’s syndrome, a genetic disorder of bilirubin metabolism, found in about 5% of the
population; and
Glycogen storage disease type 11, the build-up of glycogen causes progressive muscle
weakness (myopathy) throughout the body and affects various body tissues, particularly in
the heart, skeletal muscles, liver and nervous system.

20  There are also many pediatric liver disease, including biliary atresia, alpha-1 antitrypsin
deficiency, alagille syndrome, and progressive familial intrahepatic cholestasis, to name but a
few.

The external signs of liver disease include a coated tongue, bad breath, itchy skin,
excessive sweating, offensive body odor, dark circles under the eyes, red swollen and itchy

25  eyes, acne rosacea, brownish spots and blemishes on the skin, flushed facial appearance or
excessive facial blood vessels. Other symptoms include jaundice, dark urine, pale stool, bone
loss, easy bleeding, itching, small, spider-like blood vessels visible in the skin, enlarged
spleen, fluid in the abdominal cavity, chills, pain from the biliary tract or pancreas, and an
enlarged gallbladder.

30 The symptoms related to liver dysfunction include both physical signs and a variety of
symptoms related to digestive problems, blood sugar problems, immune disorders, abnormal
absorption of fats, and metabolism problems. The malabsorption of fats may lead to

symptoms that include indigestion, reflux, deficit of fatsoluble vitamins, hemorrhoids, gall
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Nervous system disorders include depression, mood changes, especially anger and

irritability, poor concentration and “foggy brain,” overheating of the body, especially the face

5 and torso, and recurrent headaches (including migraine) associated with nausea. The blood
sugar problems include a craving for sugar, hypoglycaemia and unstable blood sugar levels,
and the onset of type 2 diabetes.

Abnormalities in the level of fats in the blood stream include high or low levels of
lipids. Hypercholesterolemia includes elevated LDL cholesterol, reduced HDL cholesterol,

10  elevated triglycerides, clogged arteries leading to high blood pressure heart attacks and
strokes, build up of fat in other body organs (fatty degeneration of organs), lumps of fat in the
skin (lipomas and other fatty tumors), excessive weight gain (which may lead to obesity),
inability to lose weight even while dieting, sluggish metabolism, protuberant abdomen (pot
belly), cellulite, and/or fatty liver. Hypocholesterolemia is low total cholesterol, low LDL and

15  VLDL cholesterol, and/or low triglyderides.

A number of liver function tests are available to test the proper function of the liver.
These test for the presence of enzymes in blood that are normally most abundant in liver
tissue, metabolites or products. If alcohol-induced liver disease is suspected, blood tests and
imaging tests (MRI, CT scan, or ultrasound) may help in diagnosis and to rule out other

20  causes of liver disease but proof is best established by liver biopsy.

A specific X-ray known as the hepatic angiography is used to investigate the veins
and arteries that supply blood to the liver. Usually an X-ray is requested only if the CT scan
or MRI do not show conclusive information. During a hepatic angiography, a thin and
flexible tube is inserted into a blood vessel through a cut into the groin. Then a dye is

25 injected, which lights up the blood vessels for better visualization. This procedure is
generally performed under local anesthetic and it is not painful but may be uncomfortable.

Medical imaging tests allow doctors to examine a patient by looking at still and
moving images of their internal organs and tissue One of the first tests a patient may be
required to take is the ultrasound. This is a routine procedure that is not harmful in any way

30  to the patient since it does not utilize radioactive waves. It normally takes up to 15 minutes to
be completed. Before the procedure is performed, a gel is applied on the skin. Its main
purposes are to promote easy movements and to make sure that wave sounds are directed

through the skin. The solid masses are turned into images that are seen on a monitor by a
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CT scans or computed tomography is a painless procedure used in order to obtain

pictures of the body organs and tissues. Unlike the ultrasound, the CT scan uses radiation but

5  with minimal risks. The tomograms taken by a CT scanner can show if there are any

abnormalities in the lungs, bones, soft tissues and blood vessels. It is mostly used for studying

the abdomen and chest and it can take up to 30 minutes. The CT scanner is a large machine,

in which the patient is moved forward and backwards. Before the test is taken, the patient

gets an iodine dye into a vein which helps visualizing blood vessels and kidneys and also

10 makes it easier to observe differences between normal and abnormal tissue in the liver and
other organs.

Magnetic resonance imaging (MRI) is able to get more detailed images than a CT
scan. It is a new technology, a kind of a tube scanner used to create magnetic fields by
releasing radio frequency energy. The MRI is mostly used to observe and investigate tumors

15  before and after treatment. It is not a painful procedure and a regular scan session does not
usually takes more than 30 minutes. However, some patients may feel claustrophobic during
the scan. Some of the patients who have specific implants may not have a MRI due to the
existence of metal in their bodies.

The treatment of liver disease is different depending on the type of condition. Liver

20  discases affect the proper functioning of the liver. Treoatment for liver diseases is normally
directed towards the relief of symptoms and complications. Most of the time is focused on
avoiding the risk factors.

All types of hepatitis are addressed with intravenous therapy fluids due to the
dehydration caused by vomiting and diarrhea. Usually, patients whose symptoms are not

25  severe, can treat the disease at home, otherwise, hospitalization may be needed. Medication
for nausea and vomiting is also available. Hepatitis B and C may become chronic and
unfortunately, there is no medication that can prevent this to happen. Once hepatitis B
becomes chronic, it may be treated with antiviral drugs but this type of medication is not
effective on all patients. Chronic hepatitis C is treated with the so called pegylated interferon

30  alpha agent (Pegasys or PEG-Intron) that may be combined with an antiviral called ribavirin.
The treatment for chronic hepatitis B and C is given based on the results of several tests
regarding the functioning of the liver and the type of medication administrated is decided

after consulting a gastroenterologist and a liver specialist. However, the usage of interferon in
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order to treat hepatitis C may be restricted in cases of active alcohol abuse or drug abuse, in
cases of depression, autoimmune diseases or low hemoglobin levels.

Treatment for cirrhosis is mainly directed towards the relief of complications.

Medication may be used to treat the underlying cause. Some of these include steroids,

5  penicillamine and an anti-inflammatory agent such as colchicine. Their effect is still being

studied and at this moment they do not seem to improve the patient’s condition. Cirrhosis

caused by portal hypertension may be treated with 3 blockers that lower the blood pressure.

VI. Pharmaceutical Formulations and Routes of Administration

The compounds of the present disclosure may be administered by a variety of

10  methods, e.g., orally or by injection (e.g. subcutancous, intravenous, intraperitoneal, etc.).
Depending on the route of administration, the active compounds may be coated in a material
to protect the compound from the action of acids and other natural conditions which may
inactivate the compound. They may also be administered by continuous perfusion/infusion
of a disease or wound site.

15 The compounds of the present disclosure may also be formulated and/or prepared in a
variety of ways, including as a solid dispersion. See, for example, PCT Publication WO
2010/093944, which is incorporated herein by reference in its entirety.

To administer the therapeutic compound by other than parenteral administration, it
may be necessary to coat the compound with, or co-administer the compound with, a material

20  to prevent its inactivation. For example, the therapeutic compound may be administered to a
patient in an appropriate carrier, for example, liposomes, or a diluent. Pharmaceutically
acceptable diluents include saline and aqueous buffer solutions. Liposomes include water-in-
oil-in-water CGF emulsions as well as conventional liposomes (Strejan e al., 1984).

The therapeutic compound may also be administered parenterally, intraperitoneally,

25  intraspinally, or intracerebrally. Liquid or semi-liquid dispersions can be prepared in
glycerol, liquid polyethylene glycols, and mixtures thereof and in oils. Under ordinary
conditions of storage and use, these preparations may contain a preservative to prevent the
growth of microorganisms.

Pharmaceutical compositions suitable for injectable use include sterile aqueous

30  solutions (where water soluble) or dispersions and sterile powders for the extemporaneous
preparation of sterile injectable solutions or dispersion. In all cases, the composition must be
sterile and must be fluid to the extent that easy syringability exists. It must be stable under

the conditions of manufacture and storage and must be preserved against the contaminating
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dispersion medium containing, for example, water, ethanol, polyol (such as, glycerol,
propylene glycol, and liquid polyethylene glycol, and the like), suitable mixtures thereof, and
vegetable oils. The proper fluidity can be maintained, for example, by the use of a coating
5  such as lecithin, by the maintenance of the required particle size in the case of dispersion and
by the use of surfactants. Prevention of the action of microorganisms can be achieved by
various antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol,
ascorbic acid, thimerosal, and the like. In many cases, it will be preferable to include isotonic
agents, for example, sugars, sodium chloride, or polyalcohols such as mannitol and sorbitol,
10  in the composition. Prolonged absorption of the injectable compositions can be brought
about by including in the composition an agent which delays absorption, for example,
aluminum monostearate or gelatin.

Sterile injectable solutions can be prepared by incorporating the therapeutic
compound in the required amount in an appropriate solvent with one or a combination of

15  ingredients enumerated above, as required, followed by filtered sterilization. Generally,
dispersions are prepared by incorporating the therapeutic compound into a sterile carrier
which contains a basic dispersion medium and the required other ingredients from those
enumerated above. In the case of sterile powders for the preparation of sterile injectable
solutions, the preferred methods of preparation are vacuum drying and freeze-drying which

20  yields a powder of the active ingredient (i.e., the therapeutic compound) plus any additional
desired ingredient from a previously sterile-filtered solution thereof.

The therapeutic compound can be orally administered, for example, with an inert
diluent or an assimilable edible carrier. The therapeutic compound and other ingredients may
also be enclosed in a hard or soft shell gelatin capsule, compressed into tablets, or

25  incorporated directly into the subject’s diet. In some embodiments, the compound, for
example bardoxolone methyl, is formulated as a capsule. For oral therapeutic administration,
the therapeutic compound may be incorporated with excipients and used in the form of
ingestible tablets, buccal tablets, troches, capsules, elixirs, suspensions, syrups, wafers, and
the like. In some embodiments, the compound, for example bardoxolone methyl, is

30 formulated as an ingestible tablet. The percentage of the therapeutic compound in the
compositions and preparations may, of course, be varied. The amount of the therapeutic
compound in such therapeutically useful compositions is such that a suitable dosage will be

obtained.
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In some embodiments the daily dose of the therapeutic compound for human patients

will be from 5 mg to 500 mg. In some of these embodiments, the dose will be from 10 mg to

300 mg. In some of these embodiments, the dose will be from 10 mg to 250 mg. In some of

these embodiments, the dose will be from 25 mg to 150 mg. For example in some

5  embodiments, the daily dose of bardoxolone methyl will be about 25 mg, about 75 mg or

about 150 mg. In some embodiments, about 25 mg, about 75 mg or about 150 mg of

bardoxolone methyl may be incorporated with expedients and/or other pharmaceutically

suitable ingredients into an ingestible capsule or tablet. In some of these embodiments, the
form of the bardoxolone methyl will be Form A.

10 In some embodiments the daily dose of the therapeutic compound for human patients
will be from 5 mg to 50 mg. In some of these embodiments, the dose will be from 10 mg to
40 mg. For example in some embodiments, the daily dose of bardoxolone methyl will be
about 10 mg, about 20 mg or about 40 mg. In some embodiments, about 10 mg, about 20 mg
or about 40 mg of bardoxolone methyl may be incorporated with expedients and/or other

15  pharmaceutically suitable ingredients into an ingestible capsule or tablet. In some of these
embodiments, the form of the bardoxolone methyl will be Form B. In some of these
embodiments, the form of the bardoxolone methyl will be a solid dispersion of Form B. See,
for example, PCT Publication WO 2010/093944, which is incorporated herein by reference in
its entirety.

20 It is especially advantageous to formulate parenteral compositions in dosage unit form
for case of administration and uniformity of dosage. Dosage unit form as used herein refers
to physically discrete units suited as unitary dosages for the subjects to be treated; each unit
containing a predetermined quantity of therapeutic compound calculated to produce the
desired therapeutic effect in association with the required pharmaceutical carrier. The

25  specification for the dosage unit forms of the invention are dictated by and directly dependent
on (a) the unique characteristics of the therapeutic compound and the particular therapeutic
effect to be achieved, and (b) the limitations inherent in the art of compounding such a
therapeutic compound for the treatment of a selected condition in a patient.

Active compounds are administered at a therapeutically effective dosage sufficient to

30  treat a condition associated with a condition in a patient. For example, the efficacy of a
compound can be evaluated in an animal model system that may be predictive of efficacy in
treating the disecase in humans, such as the model systems shown in the examples and

drawings.
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The actual dosage amount of a compound of the present disclosure or composition
comprising a compound of the present disclosure administered to a subject may be
determined by physical and physiological factors such as age, sex, body weight, severity of
condition, the type of disease being treated, previous or concurrent therapeutic interventions,
idiopathy of the subject and on the route of administration. These factors may be determined
by a skilled artisan. The practitioner responsible for administration will typically determine
the concentration of active ingredient(s) in a composition and appropriate dose(s) for the
individual subject. The dosage may be adjusted by the individual physician in the event of
any complication.

In addition to the dosages disclosed above, the an effective amount of the compounds
may vary from about 0.001 mg/kg to about 1000 mg/kg, from about 0.01 mg/kg to about 750
mg/kg, from about 100 mg/kg to about 500 mg/kg, from about 1.0 mg/kg to about 250 mg/kg,
from about 10.0 mg/kg to about 150 mg/kg in one or more dose administrations daily, for one
or several days (depending of course of the mode of administration and the factors discussed
above). Other suitable dose ranges include 1 mg to 10000 mg per day, 100 mg to 10000 mg
per day, 500 mg to 10000 mg per day, and 500 mg to 1000 mg per day. In some particular
embodiments, the amount is less than 10,000 mg per day with a range of 750 mg to 9000 mg
per day.

The effective amount may be less than 500 mg/kg/day, less than 250 mg/kg/day, less
than 100 mg/kg/day, less than 50 mg/kg/day, less than 25 mg/kg/day, less than 10 mg/kg/day
or less than less than 1 mg/kg/day. It may alternatively be in the range of 1 mg/kg/day to 200
mg/kg/day. For example, regarding treatment of diabetic patients, the unit dosage may be an
amount that reduces blood glucose by at least 40% as compared to an untreated subject. In
another embodiment, the unit dosage is an amount that reduces blood glucose to a level that
is = 10% of the blood glucose level of a non-diabetic subject.

In other non-limiting examples, a dose may also comprise from about 1 micro-
gram/kg/body weight, about 5 microgram/kg/body weight, about 10 microgram/kg/body
weight, about 50 microgram/kg/body weight, about 100 microgram/kg/body weight, about
200 microgram/kg/body weight, about 350 microgram/kg/body weight, about 500
microgram/kg/body weight, about 1 milligram/kg/body weight, about 5 milligram/kg/body
weight, about 10 milligram/kg/body weight, about 50 milligram/kg/body weight, about 100
milligram/kg/body  weight, about 200 milligram/kg/body weight, about 350
milligram/kg/body weight, about 500 milligram/kg/body weight, to about 1000 mg/kg/body

weight or more per administration, and any range derivable therein. In non-limiting examples
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of a derivable range from the numbers listed herein, a range of about 5 mg/kg/body weight to
about 100 mg/kg/body weight, about 5 microgram/kg/body weight to about 500
milligram/kg/body weight, efc., can be administered, based on the numbers described above.
In certain embodiments, a pharmaceutical composition of the present disclosure may
5  comprise, for example, at least about 0.1% of a compound of the present disclosure. In other
embodiments, the compound of the present disclosure may comprise between about 2% to
about 75% of the weight of the unit, or between about 25% to about 60%, for example, and
any range derivable therein.
Single or multiple doses of the agents are contemplated. Desired time intervals for
10 delivery of multiple doses can be determined by one of ordinary skill in the art employing no
more than routine experimentation. As an example, subjects may be administered two doses
daily at approximately 12 hour intervals. In some embodiments, the agent is administered
once a day.
The agent(s) may be administered on a routine schedule. As used herein a routine
15  schedule refers to a predetermined designated period of time. The routine schedule may
encompass periods of time which are identical or which differ in length, as long as the
schedule is predetermined. For instance, the routine schedule may involve administration
twice a day, every day, every two days, every three days, every four days, every five days,
every six days, a weekly basis, a monthly basis or any set number of days or weeks there-
20  between. Alternatively, the predetermined routine schedule may involve administration on a
twice daily basis for the first week, followed by a daily basis for several months, ezc. In other
embodiments, the invention provides that the agent(s) may taken orally and that the timing of
which is or is not dependent upon food intake. Thus, for example, the agent can be taken

every morning and/or every evening, regardless of when the subject has eaten or will eat.
25 VIL. Combination Therapy

In addition to being used as a monotherapy, the compounds of the present invention
may also find use in combination therapies. Effective combination therapy may be achieved
with a single composition or pharmacological formulation that includes both agents, or with
two distinct compositions or formulations, administered at the same time, wherein one

30  composition includes a compound of this invention, and the other includes the second
agent(s). Alternatively, the therapy may precede or follow the other agent treatment by

intervals ranging from minutes to months.
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Various combinations may be employed, such as when a compound of the present
invention is “A” and “B” represents a secondary agent, non-limiting examples of which are

described below:

5 A/B/A B/A/B B/B/A A/A/B A/B/B B/A/A A/B/B/B B/A/B/B
B/B/B/A  B/B/A/B  A/A/B/B  A/B/A/B A/B/B/A  B/B/A/A
B/A/B/A B/A/A/B  A/A/A/B B/A/A/A A/B/A/A  A/A/B/A

It is contemplated that other anti-inflammatory agents may be used in conjunction
10 with the treatments of the current invention. For example, other COX inhibitors may be used,
including arylcarboxylic acids (salicylic acid, acetylsalicylic acid, diflunisal, choline
magnesium trisalicylate, salicylate, benorylate, flufenamic acid, mefenamic acid,
meclofenamic acid and triflumic acid), arylalkanoic acids (diclofenac, fenclofenac,
alclofenac, fentiazac, ibuprofen, flurbiprofen, ketoprofen, naproxen, fenoprofen, fenbufen,
15  suprofen, indoprofen, tiaprofenic acid, benoxaprofen, pirprofen, tolmetin, zomepirac,
clopinac, indomethacin and sulindac) and enolic acids (phenylbutazone, oxyphenbutazone,
azapropazone, feprazone, piroxicam, and isoxicam. See also U.S. Patent 6,025,395, which is
incorporated herein by reference.
Dictary and nutritional supplements with reported benefits for treatment or prevention
20  of Parkinson’s, Alzheimer’s, multiple sclerosis, amyotrophic lateral sclerosis, rheumatoid
arthritis, inflammatory bowel disease, and all other diseases whose pathogenesis is believed
to involve excessive production of either nitric oxide (NO) or prostaglandins, such as acetyl-
L-carnitine, octacosanol, evening primrose oil, vitamin B6, tyrosine, phenylalanine, vitamin
C, L-dopa, or a combination of several antioxidants may be used in conjunction with the
25  compounds of the current invention.
Other particular secondary therapies include immunosuppressants (for transplants and
autoimmune-related RKD), anti-hypertensive drugs (for high blood pressure-related RKD,
e.g., angiotensin-converting enzyme inhibitors and angiotensin receptor blockers), insulin
(for diabetic RKD), lipid/cholesterol-lowering agents (e.g., HMG-CoA reductase inhibitors
30 such as atorvastatin or simvastatin), treatments for hyperphosphatemia or
hyperparathyroidism associated with CKD (e.g., sevelamer acetate, cinacalcet), dialysis, and

dietary restrictions (e.g., protein, salt, fluid, postassium, phosphorus).
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VIII. Examples

The following examples are included to demonstrate preferred embodiments of the
invention. It should be appreciated by those of skill in the art that the techniques disclosed in
the examples which follow represent techniques discovered by the inventor to function well

5  in the practice of the invention, and thus can be considered to constitute preferred modes for
its practice. However, those of skill in the art should, in light of the present disclosure,
appreciate that many changes can be made in the specific embodiments which are disclosed
and still obtain a like or similar result without departing from the spirit and scope of the

invention.
10 Example 1 — Clinical Weight Reduction Data in Phase 2 Study

In a clinical trial of bardoxolone methyl in patients having Type 2 diabetes and
chronic kidney disease, designed to measure the drug’s effect on measures of kidney
function, glycemic control, insulin resistance, and cardiovascular disease, clear improvements
in all these parameters were noted. See U.S. Patent Application Publication

15 2009/0326063A1, which is incorporated by reference herein in its entirety.

Patients received 25 mg bardoxolone methyl once per day for 28 days (given orally in
capsule form), followed by 75 mg once per day for 28 days (given orally in capsule form). In
this study, the protocol stipulated that patient weights were to be taken at baseline (D-1 = 1
day before initiation of dosing), Day 28, and Day 56. Weight data were available for all but

20  one patient who started the study (a baseline weight was not recorded for this patient). In the
remaining patients, 14 of 17 had lost weight at Day 28 (mean weight loss was 1.6% of
baseline weight) and 17 of 17 had lost weight at Day 56 (mean weight loss was 3.7% of
baseline, with a median of 3.1%). All patients, including the patient who did not have a
baseline weight available, lost weight between Day 28 and Day 56. A large majority of these

25  patients were overweight or clinically obese (Mean baseline weight was 101 kg). As shown
in Table 1, all but three patients lost more than 2% of their baseline weight between Day -1
and Day 56. In general, the drug was very well tolerated in these patients. Additional patient
data is provided in Tables 2 and 3.

Prior to initiation of treatment, basic clinical observations (e.g., weight, blood

30  pressure, height) were recorded along with baseline values for serum creatinine, blood urea
nitrogen, serum phosphorus, serum uric acid, angiotensin II, fasting glucose, hemoglobin

Alc, circulating endothelial cells (CECs), and iNOS-positive CECs.
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Parameters related to renal function improved significantly after 28 days of treatment

(eGFR increased approximately 10%) and still further after 56 days of treatment (eGFR
increased more than 20% compared to baseline). Reductions of more than 10% were also
observed in BUN, serum creatinine, uric acid, and urinary albumin/creatinine ratio.

5  Significant reductions in CECs and iNOS-positive CECs were also noted. Results are

summarized in Table 4.
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Example 2 — Toxicity Study in Monkeys

Bardoxolone methyl and vehicle were administered once per day for 353 days during
the study via oral gavage to a group of cynomolgus monkeys. All the animals were healthy
and within normal weights for their age at the start of the study. The dose levels were 0,
30/5, 100/30, and 300 mg/kg/day and administered at a dose volume of 3 mL per dose. The
control group received the vehicle in the same manner as the treated groups. Just prior to
administration, the test article for each animal was added to the syringe containing the vehicle
for ecach animal and vortexed until thoroughly mixed to achieved the desired concentrations
of 30, 100, and 300 mg/mL through Day 42 (Week 6). During administration, the syringe
containing the test article preparation for each animal was pushed through the gavage tube.
The 1 mL vehicle rinse was then added to the dosing syringe and administered. After
administration of both volumes, a 5 mL flush of the vehicle was used to rinse the gavage tube
and ensure that the entire amount of the test article was administered to the animal. Analysis
of whole blood samples from Days 1 and 28 indicated no significant differences in exposure
across the three dose levels. Therefore, dose levels were adjusted so that different blood
exposures could be examined. During Week 7 dosing for all animals was stopped for four
days (Days 43 to 46). The initial dose levels of 30 and 100 mg/kg/day were reduced to 5 and
30 mg/kg/day, respectively, and dosing was resumed on Day 47 through Day 353. Individual
doses were based on the most recent body weights. Results of this study are summarized in
Table 5. All treated groups gained weight during the study, indicating that bardoxolone

methyl treatment did not induce weight loss in healthy monkeys with normal body weights.
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Example 3 — Clinical Weight Reduction Data in Phase 2b/3 Study

The efficacy and safety of bardoxolone methyl were studied in a Phase 2b/3 trial in
patients with Stage 3b or Stage 4 CKD and Type 2 diabetes. Weight measurements were

included in the study as a basic clinical parameter.

F. Patient Population

The study randomized adults with moderate to severe CKD and type 2 diabetes
mellitus who had screening estimated GFR (using the MDRD formula) between 20 and 45
mL/min/1.73 m?. Screening estimated GFR was calculated as the mean of two estimated
GFR results (differing no more than 25%) collected at least 5 days apart within a 3-week
period. Treatment with an angiotensin converting enzyme inhibitor, an angiotensin receptor
blocker, or both for at least three months with a stable dose for at least eight weeks prior to
screening was required; 98% of patients met this criterion. Exclusion criteria included type 1
diabetes, non-diabetic kidney disease, hemoglobin Alc >10%, QTc Fredericia interval > 450

milliseconds, evidence of hepatic dysfunction, and recent cardiovascular disease.

G. Study Design

The study randomized 227 patients 1:1:1:1 to receive placebo, 25, 75, or 150 mg
bardoxolone methyl for 52 weeks, inclusive of titration to the assigned dose level. The study
had four periods: (1) 21-days of screening/placebo run-in; (2) 8-week titration period to reach
the randomized dose, with an extension up to 20 weeks in patients who had trouble tolerating
the drug or an abnormal laboratory test result that precluded final titration within 8 weeks; (3)
dose maintenance period from end of titration through Week 52; and (4) 4-week follow-up
period after the last dose of study drug. Study drug was taken orally once daily in the
morning one hour prior to food intake. Dose titration occurred as follows: (1) placebo; (2) 25
mg; (3) 25 mg, increased to 75 mg after 4 weeks; and (4) 25 mg, increased to 75 mg after 4
weeks, further increased to 150 mg after an additional 4 weeks. Randomization was stratified
by CKD stage (3b versus 4), urinary albumin to creatinine ratio (ACR; < versus > 300 mg/g),
and glucose control (hemoglobin Alc < versus > 7%). An independent Data Safety

Monitoring Board monitored patient safety.

H. Procedures and Outcomes

Estimated GFR and routine safety laboratory testing was done at screening and every

four weeks thereafter using a central laboratory. Adverse events and clinical laboratory
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parameters were assessed at each visit. Analysis of the primary outcome, change from
baseline estimated GFR at Week 24, occurred after all randomized patients completed Week
24 or previously discontinued study. Exploratory outcomes included change from baseline at
Week 24 in serum creatinine, blood urea nitrogen, serum phosphorus, uric acid, ACR,

5  hemoglobin Alc, and intact parathyroid hormone.

I. Patient Characteristics

Treatment groups were generally well balanced with respect to baseline variables

(Table 6) although the placebo group had a slightly lower percentage of males (49%) than the
active groups (59%). Mean age was 67 years. Mean time between diagnosis of diabetes

10 mellitus and randomization was 18 years; diabetes was well controlled with mean baseline
hemoglobin Alc of 7.2%. At study entry, mean estimated GFR was 32.4 mL/min/1.73 m?,

with 62% of patients having Stage 3b CKD and 38% having Stage 4 CKD. Median baseline
ACR was 596 mg/g. ACR >300 mg/g (macroalbuminuria), 30-300 mg/g (microalbuminuria),

and <30 mg/g were each represented by one-third of the patients. Ninety-eight percent of

15  patients were receiving ACE inhibitor, ARB therapy, or both; the remaining patients received

a waiver from the inclusion criteria because they were intolerant to these medications.

J. Primary Outcome

At Week 24, all bardoxolone methyl groups showed increases in estimated GFR both

relative to baseline and to changes in the placebo group, with mean increases compared to

20  placebo of 8.3 £ 1.1, 11.5 £ 1.1, and 10.6 £ 1.1 mL/min/1.73 m’ among the 25, 75, and 150

mg groups, respectively (p<0.001, all groups). The placebo group showed essentially no

change (0.1 + 1.1 mL/min/1.73 m?) (Table 7). The difference between the 25 and 75 mg

groups was statistically significant (nominal p=0.039) but the difference between the 75 and

150 mg groups was not (p=0.54). Increases in estimated GFR were observed within 4 weeks

25  of treatment initiation for the bardoxolone methyl groups, peaked at Week 12, and remained

stable through Week 24 (FIG. 2). At Week 24, 74% of bardoxolone methyl patients

experienced more than a 10% increase in estimated GFR, and 24% of bardoxolone methyl

patients reported more than a 50% increase in estimated GFR compared to a single placebo
patient (data not shown).

30 Most patients treated with bardoxolone methyl experienced an improvement in CKD

stage from Stage 4 to Stage 3b or from Stage 3b to Stage 3a. The percentages improving were

17% in the placebo group, 53% in the 25 mg group, 69% in the 75 mg group, and 61% in the
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150 mg group. Furthermore, fewer patients in each bardoxolone methyl group experienced a

worsening of CKD stage than in the placebo group (2 patients [4%] in each bardoxolone
methyl group compared to 7 patients [13%] in the placebo group).

Weight was reduced over time in the active treatment cohorts. Mean weight change

5 at Week 24 was —5.9, —4.7, and —5.8 kg in the 25, 75, and 150 mg groups, respectively, while

no weight change was observed in the placebo group.
Example 4 — Clinical Weight Reduction Resulting from 12 Months of Treatment

In a continuation of the study described in Example 3, patients remained in their

assigned treatment group (placebo, 25 mg bardoxolone methyl/day, 75 mg bardoxolone

10 methyl/day, 150 mg bardoxolone methyl/day) for an additional 28 weeks, bringing the total
treatment period to 52 weeks. The double-blinded structure of the study was maintained
throughout the 52-week period. At week 52, patients in all treatment groups had lost
additional weight relative to week 24. As shown in Table &, at least two thirds of patients
treated with bardoxolone methyl had lost more than 5 kg by week 52, compared to 21% of

15  placebo-treated patients. Approximately one third of patients treated with bardoxolone
methyl had lost more than 10 kg by week 52, compared to 6% of placebo-treated patients.
Table 9 shows weight data in 4 week increments for each group over the entire 52 week
period of treatment. Treatment was discontinued in all groups at week 52 (including the
placebo group), and final clinical and laboratory measurements were taken at week 56. The

20  data in Table 9 demonstrate that patients in the bardoxolone methyl treatment groups lost

weight at a relatively uniform rate throughout the 52-week treatment period.
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Table 6. Demographics and Baseline Characteristics
Bardoxolone methyl
Placebo 25 mg 75 mg 150 mg Total
N=57 N=57 N=57 N=56 N=227
Demographic
Characteristics
Male, n (%) 28 (49) 34 (60) 33 (58) 33 (59) 128 (56)
Age, mean (SD) 67.7 (10) 66.9 (9.2) 66.1 (8.7) 66.7 (9.2) 66.8 (9.3)
Race, n (%)
White 44 (77) 44 (77) 41 (72) 44 (79) 173 (76)
Black 10 (18) 10 (18) 11 (19) 11 (20) 42 (19)
Other 3(5) 3(5) 5(09) 1(2) 12 (5)
Hispanic or Latino, n (%) 18 (32) 12 (21) 21 (37) 11 (20) 62 (27)
Baseline Characteristics | Mean (SD) | Mean (SD) | Mean (SD) | Mean (SD) | Mean (SD)
Time from diabetes
diagnosis to randomization| 17.1 (9.9) 18.2 (10.8) 17.8 (9.8) 18.6 (9.8) 18.0 (10.0)
(years)
Weight (kg) 95.2(22.8) | 103.0(22.9) | 97.7(23.1) | 103.6(25.3) | 99.8 (23.7)
BMI (kg/m?) 34.4 (8.0) 36.3(7.8) 35.0(7.6) 35.8(7.3) 35.4(7.7)
SPB (mmHg) 130.5 (13.5) | 129.5(12.6) | 130.2(13.2) | 130.5(11.8) | 130.2 (12.7)
DBP (mmHg) 67.3 (9.0) 68.7 (8.3) 69.7 (8.1) 68.6 (8.7) 68.6 (8.5)
Hemoglobin A (%) 7.2(1.2) 7.2(0.9) 7.3 (1.0) 7.1(1.1) 7.2(1.0)
BaseliI;eeef;lllt)soratory Mean (SD) | Mean (SD) | Mean (SD) | Mean (SD) | Mean (SD)
¢GFR (mL/min/1.73 m?) | 31.2(6.3) 32.9(7.0) 33.0 (6.6) 32.3(7.6) 32.4 (6.9)
Serum creatinine (mg/dL) 2.0(0.5) 1.0(0.5) 2.0(0.5) 2.0(0.6) 2.0(0.5)
AR ((Ilggr/ f&:ge) 689 (1692) | 507(855) | 656 (1131) | 531(819) | 596 (1173)

Column header counts are the number of randomized patients within each group. Each line includes

data only for patients with relevant data.
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Change from
baseline eGFR
(mL/min/1.73 m’)  Nominal value
Estimates n mean + SE 9ss%cr P
Treatment group*
Bardoxolone methyl, 25 mg 57 83+1.1 (6.1, 10.4) <0.001
Bardoxolone methyl, 75 mg 57 11.5£1.1 (9.3, 13.7) <0.001
Bardoxolone methyl, 150 mg 56 10.6£1.1 (8.4, 12.7) <0.001
Combined bardoxolone methyl, all doses 170 10.1+0.6 (8.9,11.4) <0.001
Placebo 57 0.1£1.1 (2.0, 2.2) 092
Differences between bardoxolone methyl and placebo”
Bardoxolone methyl, 25 mg 57 vs. 57 8.2+1.5 (4.5, 11.8) <0.001
Bardoxolone methyl, 75 mg 57 vs. 57 11.4£1.5 (7.8, 15.0) <0.001
Bardoxolone methyl, 150 mg 56 vs. 57 10.5£1.5 (6.8, 14.1) <0.001
Combined bardoxolone methyl 170 vs. 57 10.0+1.3 (7.5, 12.5) <0.001
The estimates come from a longitudinal model with (1) post-baseline measurements as the response variable; (2) treatment
group, time, treatment group by time interaction, and continuous covariates (baseline eGFR, hemoglobin Alc, and ACR);
and (3) a Toeplitz covariance structure.
a. Each p-value comes from a test comparing the mean changes to zero.
b. Each p-value comes from a test comparing the difference in means between one bardoxolone methyl group and placebo.
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Bardoxolone methyl
Placebo 25 mg 75 mg 150 mg
Change in weight N=52 N=48 N=48 N=45
n (%) n (%) n (%) n (%)
Increase
>5kg 4 (8) 0 0 1 (2
within 5 kg 18 (35) 5 (10) 4 (8) 2 4
Decrease
within 5 kg 19 (37) 8 (17) 12 (25) 8 (18)
>5kg 11 (21) 35 (73) 32 (67) 34 (76)
>10kg 3 (6) 16 (33) 14 (29) 22 (49)
>15kg 2 4 9 (19) 4 (8) 12 (27)
Column header N counts (and denominators for calculating
percentages) are the number of treated patients within each
randomized group having both baseline and Week 52 weight results.
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E T R

All of the methods disclosed and claimed herein can be made and executed without
undue experimentation in light of the present disclosure. While the methods of this invention
have been described in terms of preferred embodiments, it will be apparent to those of skill in

5  the art that variations may be applied to the methods and in the steps or in the sequence of
steps of the method described herein without departing from the concept, spirit and scope of
the invention. More specifically, it will be apparent that certain agents which are both
chemically and physiologically related may be substituted for the agents described herein
while the same or similar results would be achieved. All such similar substitutes and

10  modifications apparent to those skilled in the art are deemed to be within the spirit, scope and

concept of the invention as defined by the appended claims.
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Claim 8. The method of claim 5, where the obesity is class II.

15 Claim 9. The method of claim 1, where the subject’s BMI is from 35 kg/rn2 to 40
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Claim 10. The method of claim 5, where the obesity is class III.

Claim 11. The method of claim 1, where the subject’s BMI is from 40 kg/m? to 80
kg/m?.

20  Claim 12. The method according to any one of claims 1-11, wherein the subject is a

human subject.

Claim 13. The method according to any one of claims 1-13, wherein the method also

selectively induces Nrf2 in the subject.

Claim 14. The method according to any one of claims 1-13, wherein the method also

25 inhibits activation of NF-kB in the subject.
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kg/m2. C aim 8. The nethod of cl m@q wher ei t he obé5|ty is class Il. 15

‘ the sifhj ectys’BM is from35 kg/n2 to
40 kg/mz d ai m 10. The s ""where-tRe obesity is class II1I.
Cl ai m 11. The nethod of cfhi fere the subj &ct’ "®BM is from 40 kg/n2 to
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2

wherein:
5 W is an electron withdrawing group;
R; and R; are each independently:
hydrogen, hydroxy, alkylc<g), substituted alkylc<s), alkenylic<g),
substituted alkenylc<g), alkoxyc<s) or substituted alkoxy(c<s); or
R, and R, are taken together and are alkanediylc<is), alkenediylc<isg),
10 arenediylc<ig), alkoxydiylc<is), alkenyloxydiylc<ig), —alky-
laminodiylc<ig), alkenylaminodiylc<is), or alkenylamino-
oxydiylc<is);
cach Rj is independently:
hydroxy, halo, oxo, amino, hydroxyamino, nitro, imino, cyano, azido,
15 mercapto, or thio;
alkylc<i2), alkenylc<iz), alkynylc<iz), aryle<iz), aralkylc<iz),
heteroarylc<i2), heteroaralkylc<iz), acylc<iz), alkylidenec<iz),
alkoxy(c<iz), alkenyloxyc<iz), alkynyloxyc<iz), aryloxyc<iz),
aralkoxy(c<i12), heteroaryloxyc<i2), heteroaralkoxyc<iz), acyl-
20 OXY(C<12), alkylaminoc<i2), dialkylaminoc<i2),
alkoxyaminoc<i2), alkenylaminoc<iz),  alkynylamino<iz),
arylamino(c<12), aralkylamino(c<i2), heteroarylaminoc<i2),
heteroaralkylamino(c<i2), alkylsulfonylaminoc<iz), amidoic<iz),

alkylirnino(cg 12)s alkenylirnino(cglz), alkynylirnino(cgl 2)s
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2011/ 130302PCT/ US2011/ 032156 d ai m 15. The nmet hod accordi ng to any one of

19

claims 1-wB,20082n said AIMis a conpound of the fornmeRCaUS2011/032156 . . .

r,' 2, 221:1211: , 12181 . .J " .., 13 ,..,,." 22 ...,....,., rYY 11:1

1171 1 H3 :I : 1413 ,.",,,% 16 15%R3)y 6 R2 . L
arylimino(c<i2), aralkylimino(c<12), heteroaryliminoc<i2),

heteroaralkylimino(c<i2), acyliminoc<iz) or a substituted version
of any of these groups; or
any two Ri in (Ri), are taken together and are alkanediylc<is),
5 alkenediylc<is), arenediylc<ig), alkoxydiylc<ig), alkenyloxy-
diylc<igy,  alkylaminodiylc<is), alkenylaminodiylc<is), or
alkenylaminooxydiyl.c<isg); and
y is from 0 to &;

or a pharmaceutically-acceptable salt or tautomer of the formula.

10 Claim 16. The method according to any one of claims 15, wherein said AIM is a

compound of the formula:

wherein:
W is an electron withdrawing group;
15 R and R; are each independently:
hydrogen, hydroxy, alkylc<g), substituted alkylc<s), alkenylic<g),
substituted alkenylc<g), alkoxyc<s) or substituted alkoxy(c<s); or
R, and R, are taken together and are alkanediylc<is), alkenediylc<isg),
arenediylc<ig), alkoxydiylc<is), alkenyloxydiylc<ig), —alky-
20 laminodiylc<is), alkenylaminodiylc<is), or —alkenylamino-
oxydiylc<isgy;
cach Rj is independently:
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wherein: 5Wis an electron withdraw ng group; Rl and R2 are each

i ndependent|ly: hydrogen, hydroxy, alkyl(c<8), substituted al kyl (c<8),
al kenyl (cw®)2p1isu3hoei t ut ed al kenyl (¢c<8), al koxy(c<8) or ®abdaiS2e0sds6
al koxy(c<8); or RlL and R2 are taken together and are al kanedi y1(c<18),

al kenedi y1(c<18), 10 arenedi c<18), .al koxydiy1l(c<18), . . :

o Kenyl oxyh y1(£<18) . TaRRGWalE HOR gy S UGH SHih e cxpsyzidg,
al kenyl am nooxydi y1(c18); erﬁéilaaﬂﬁ drshibndependent | y:

hydr oxy, hal o, oxo, am no, hydroxyam no, nitro, imno, cyano, azido,
15mer Capt o, or t hi 0; alkyl(cglz), alkenyl(cglz), alkynyl(cglz), aryl(cglz), aralkyl(cglg),

al kyl (¢c<12), al kenYl (C<12), al kynyl (c<12),aryl (c12), aral kyl (c<12)
het er oaryl (c<12), het er oar KPP ¥«ER),, 2‘%@9?‘("@@1@%@, aF¥ykiod eI idengc<12),

al kexy(c<12), al kenyl oxy(c<l2 al kyn¥loxY(c12), aryl.oxy(cl?2)
ara?koxy(c<12), he;eroarylé%@%%&é?? ﬂé%ﬁ?%ﬁ%&Pﬁo%@?§@§§%§ﬂ tfﬁybchﬂ”’
Zooxy( C12) , al kyl am no( C<12)&I‘Qk@i _hﬁ%&@ﬁdﬁ%ﬁd{(y@gn), heteroaralkoxy(cglz), acyl-
al koxyam no(c<12), al kenyl am no(c12), al kynyl'amno(c12),
aryl am no(c<12), ar al kyl am noge<it) , het erbataphiaoing( c12), dialkylaminoc<ia),
het er oar al kyl am no(c<12), al kyl sul fonyl am no(c<12), am do c<1?)h
al kyl i mi no(c<12) 5al kenyl i mi3gPyanMOcs 2ky nyHKCRY ABHReEpY), a@!@ny amino(csio),
2011/ 130302PCT/ US2011/ 0321 - - -
aryl i mino(c<12), aral kyl i ni %25(1891%9#%& er BARY IR G5 o) heteroarylamino csia),
hetigr oar al kyl i m no(c<12), aryrodrhiRQkbfda)< Q) alRkyBUlISHiitin8d - Ve la3iif-Qf, any
of these groups; or any two R3 in (R3)y are taﬁen together and are
al kanedi y1(c<18), 5 al kenedillyliw=d8)ip), ar evlbeliyin{iv«ds), aldoyypdinyigcs4s),
al kenyl oxydl yl (c<18), al kyl ani nodi y1(c<18 | kenyl ami nodi y1(¢<18), O
aIkenylaninooxydiyl(c<l8);fﬁﬁ%ngmﬁénﬁron?%&ygmgpﬁéﬂ%a gdeoag%nnn&Cﬂ@’
phar maceuti cal | y- accept abl : toner, e fQ : E
16. The net hod accordi ng toq§%€$%ﬁ%§%%ﬁ§wﬁpﬁécﬁé?ﬁ£ é?@#%%%gﬁg&%Fﬁ%ﬁg%;
conpound of the fornula: whudraay bf these groups; or
15 any two Ri imn (Rj), are taken together and are alkanediylc<is),
alkenediyl(cglg), arenediyl(cglg), alkoxydiyl(cglg), alkenyloxy-
diyl(cg 18), alkylarnino diyl(cg 18), alkenyl amino diyl(cgl 8)» or
alkenylaminooxydiylc<ig); and
y is from 0 to &;

20 or a pharmaceutically-acceptable salt or tautomer of the formula.

Claim 17. The method according to any one of claims 15, wherein said AIM is a

compound of the formula:

wherein:
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Wis an electron withdrawi ng group; 15R1 and R2 are each independently:
hydr ogen, hydroxy, al kyl (c<8), substituted al kyl (c<8), al kenyl (c8),

substi t utwo 281 kBm3pl (c<8), al koxy(c<8) or substituted al Poxyusesidp32166 R1 and
R2 are taken together and are al kanedi y1(c<18), al kenedi y1(c<18),

arenedi y1(c<18), I.kox (c< al kenyl oxydi y1(c<18), al ky-
201 ami nodi y1(c<18),"® QIF %%?ﬁtﬁ%)aw\}nﬁ(%% ), or al kenyl am no- oxydiy1l(c18):

each R3 is i ndep%dﬁl@tﬂzyare e iRbLAd30302PCT/ US2011/ 032156 hydroxy, hal o,
ox0, am no, hydroxyam no, nitro, imno, cyano, azido, nercapto, or thio;

al kyl (¢<12), al kenY4C121)yﬂadgcynyh}(dm{bfz) alzk[yyd<é)c lﬁl)bsmuwdkyaﬂl(}d(éagg) alkenyl(c<g),
het eroaryl (c<12), heteroaral kyl (c<12), acyl (c<12), alkyl.i dene(c<12) 5
al koxy(c<12), al kenyl oxy( cﬁ?ﬁ’smt‘éqeﬁ?lr]fﬂlﬂmﬁ 12‘)XY(Cair)§?¥ sbptiwieshalkoxy(css); or

aralkoxy(cel2) et er Gar ooy (e SIRly lSher SR AbKAHCATIZ), ARABEY(S3D)

al kyl am no(c<12), dia

al koxyam no(c<12), al kenyl| arﬂrmﬁ ahikyRydi AN ( Glidhyloxydiylcss), alky-
aryl am no(c<12) 5ar al kyl am no(c<%§(%g%1)ét erogsgy?lamm{%ﬁo C<1Z 5y e Y
10het er oar al kyl am no(c<12) ,lalaidoyli}é(uhﬁ)onyﬂlllﬁnylam@mdiﬂ()cgls)arriodo(aﬂi@)ylamino-

al kyl'i m no(c<12) 5al kenyl i m no&c<12) al kynyli mno(c<12), arylimno(c<12),
aral kyl i mi no(C<12)5 het er odfy i 9 c12), heteroaral kylimno(c<12),

acylimno(c<12) RRSUAS, H version of any of these groups; or 15any
two R3in (R3)y ge{ag tgﬁsen&étptggsel&ﬁlgr and are al kanedi y1(c<18),

al Kénedi y1(c<18), ar ersdiorl( bsld8dxo, ankioxyidydkyemi®) nited, kempo, oxardi, yiilo<18) ,
al kyl am nodi y1(c<18), al ken I am nodi %B(CQS) , O al kenyl am nooxydi y1(c<18);
and y is fromO to 8; 20or ?Pé?r%é tically-acceptable salt or tautoner

wherein said AIM1S & obadnd SRPRESPEr i Gyt RS, ChAlTRAS
heteroarylc<i2), heteroaralkylc<iz), acyl(cglz), alkylidene c<i2),
alkoxyc<12), alkenyloxyc<iz), alkynyloxyc<i2), aryloxyc<iz),
15 aralkoxy(c<i2), heteroaryloxyc<i2), heteroaralkoxyc<iz), acyl-
OXY(C<12)s alkylaminoc<i2), dialkylaminoc<i2),
alkoxyaminoc<iz), alkenylaminoc<iz), alkynylaminocs<iz),
arylamino(c<iz), aralkylaminoc<iz,  heteroarylaminoc<i2),
heteroaralkylaminoc<i2), alkylsulfonylaminoq<iz), amidoc<iz),
20 alkylimino(c<iz), alkenylimino(c<iz), alkynyliminoc<i2),
arylimino c<i2), aralkylimino(c<iz), heteroaryliminoc<i2),
heteroaralkylimino(c<i2), acyliminoc<iz) or a substituted version
of any of these groups; or

any two Rz imn (Rsz), are taken together and are alkanediylc<s),
25 alkenediylc<is), arenediylc<ig), alkoxydiylc<ig), alkenyloxy-
diylc<is), alkylaminodiylc<is), —alkenylaminodiylc<is), or

alkenylaminooxydiylc<ig); and

y is from 0 to 7;

or a pharmaceutically-acceptable salt or tautomer of the formula.
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Wis an electron withdrawi ng group; RL and R2 are each independently:
hydr ogen, hydroxy, al kyl (c<8), substituted al kyl (c<8), al kenyl (c<8),
substi t utwo 201 kBm3pl ( c<8), al koxy(c<8) or substituted al Poxyusesidp32166 5 RI1
and R2 are taken together and are al kanedi y1(c<18), al kenediyl1(cl18),

arenedi y1(c<18), .al koxydiyl(c<l8), al kenyl oxydjy1(,c<18),. :

o Ry a1 o ey oA DR ERS e CLBITS b, RGRIH AN di y1(c18) :
each R3 is ildeReRdENhE Yormk@hydroxy, halo, oxo, am no, hydroxyam no, nitro,
i mno, cyano, azido, nercapto, or thio;

al kyl (¢<12), al kenyl (¢<12), al kynyl (¢<12), aryl (£12), aral kyl (c12),

heteroaryl (c<12), heteroaral kyl (c<12), acyl€T<12), alkylidene(c<12),

al koxy(c<12), al kenyl oxy(c12), aIkynon&Y(ch),1ary|oxy(012),
15ar al koxy(c<12), heteroaryloxy(c<;2)fhhéteroarQIkoxy(c<12), acyl -

OXY(C12), al kyl am no(C12), djal kyl afa ndg cld), .-,

al kOXyaM | 1 0( C<12) 5al kenyl amiNge Xpd{c12) 5

aryl am no(c<12) 5ar al kyl ani no(% '®r oar ¥| ani(Ro¢( c<12) 5

het er oar al kyl am no(c<12), alk v| am no{c<12), am do(cl2),

20al kyl i m no(c<12) 5al kenyl i pi# ; 14 m no(c<12), arylim no(c<12),
aral kyli m no(C<12)5 het er o yIim‘«o(cij.Z),6 het er oar al kyl i m no(c<12),
acylimno(c<l12) or a substituted/v&rsion of any of these groups; or any two
R3 in (R3)y are taken together gnd Rye al kanedi y1(c<18), 25

al kenedi y1(c<18), arenediyl(c<18), al koxydiyl(c<18)’, alkenyl oxydiyl(c<18),
al kyl am nodiwhidres18), al kenyl am nodi y1(c18), O al kenyl am nooxydi y1(c<18);
and .y is fromO R&”7; of a pharnmaceutically-acceptable salt or tautomer of
the>formula. WO Gii?i@@@ﬁgﬁ TeEHE1EPHE2156 A ai m 18. The net hod accor di ng

to any one of cl gt il arBRAGhMpSAIGHN M is a conpound of the fornula:
wherein: 5Wis an electron withdrawi ng group; Rl and R2 are each

i ndependent | y: hydr ogédrydrdpedy dxroxal kylkyle<8) , substistadt wllgdcal, k plkeoxdg)s),
al kenyl (¢c<8), substituted al kenyl (c<8), al koxy(c<8) or substituted
al koxy(c<8); or Rl and R2 &V “FgﬁéﬁmFBﬂéﬁﬁéﬁéﬁﬁﬁﬁﬁPE“&FR%W%H?@%@%K@E¥,

al kenedi yl (c<18), R, and R, are taken together and are alkanediylc<is), alkenediylc<isg),
10 arenediylc<ig), alkoxydiylc<is), alkenyloxydiylc<ig), —alky-
laminodiylc<ig), alkenylaminodiylc<is), or alkenylamino-
oxydiylc<is);
cach Rj is independently:

hydroxy, halo, oxo, amino, hydroxyamino, nitro, imino, cyano, azido,

15 mercapto, or thio;
alkylc<i2), alkenylc<iz), alkynylc<iz), aryle<iz), aralkylc<iz),
heteroarylc<i2), heteroaralkylc<iz), acylc<iz), alkylidenec<iz),
alkoxy(c<iz), alkenyloxyc<iz), alkynyloxyc<iz), aryloxyc<iz),
aralkoxy(c<i12), heteroaryloxyc<i2), heteroaralkoxyc<iz), acyl-
20 OXY(C<12), alkylaminoc<i2), dialkylaminoc<i2),
alkoxyaminoc<i2), alkenylaminoc<iz),  alkynylamino<iz),
arylaminoc<iz),  aralkylamino<iz),  heteroarylaminoc<iz),
heteroaralkylamino(c<i2), alkylsulfonylaminoc<iz), amidoic<iz),
alkylimino(c<iz), alkenylimino(c<iz), alkynyliminoc<i2),

25 arylimino c<i2), aralkylimino(c<iz), heteroaryliminoc<i2),
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10 arenedi y1(c<18), al koxydi y1(c<18), al kenyl oxydiy1(c<18),

al kyl am nodi y1(c<18), al kenyl am nodi yl (¢c<18), or al kenyl am nooxydi yl (c18);
each R3 iwoOi2ndeisaesvdent | y: hydr o®gT/Us2010/0320%©,
am no, hydroxyam no, nitro, imno, cyano, azido, 15mercapto, or thio;
al kyl (c<12), al kenyl (c12), al k nyI( <12),aryl (c12), aral kyl (c12)

het eroaryl (c<12), het er oar A1kKP4re I@WﬂmﬂbVP@Eﬂ%??oxémkyﬁﬁﬂéﬁéF@éI??Km
al koxy(c<12), alkenyloxy(ciﬁg% ﬁgé&p 8 YGel2), aryloxy(cl2)5

aral koxy(c<12), heteroaryl ox % foaralkoxy(c<12) acyl -
200xy(c12), aIkylan1no@mylﬂmnaﬁgaiNy&gnMﬁo@&&ZMOQﬁahkGMWamﬂLﬂﬁﬁﬁﬁﬁﬂég@,
Sal kenyl am no(c12) 5al kynyl am no(c12)5

aryl am no(c<12), ar al kyl am ridfeedivhodwet areoadiyl@mineé 1@&1@)’5@18), alkenyloxy-

het gr oar al kyl am no(c<12), yl sul f | am c<12),

al k§| i mi no(c<12) 5al kenyl i er\gl(Cé@) RN %f)&ﬁcﬁ@(cl cht af(% Cﬁ%’k(}ﬂgho(‘&fqz)

5ara|kyllnlno(C12)5heteroagmkh§hﬂgﬁ&g%ml @q¥[5gplll130302PCT/U82011/032156
het er oar al kyl i m no(c<12), acyli n1no(c<1 substituted version of any
of these groups; 3@5ﬁ@my0tn6 R3in (R3)y are taken toget her and are

al kanedi y1(c<18), al kenediy diyl(c<l Ikoxydlyl(c<18)

al keny| oxy- B@RMp{Racegsca ﬁﬁféﬂ%ﬁﬁ%ﬁﬁV?l@EQTéﬁéﬁ@P “m nodiyl(c18), O

al kenyl am nooxydi y1(c<18); and y is fromO to 6; or

pharmaceutical | y-acceptabl e salt or tautoner of the fornula Cl aim 19. The

met hod @eeen9i ng THe A&lodakolfing€toingtond of Slaitd €118] Wh&aintaf MNISs &

10conpound of the formula: 19- 20 r----", 0 %1% 1218 A% 21 r----
compound of the formula:

wherein:
W is an electron withdrawing group;
R; and R; are each independently:
15 hydrogen, hydroxy, alkylcsg), substituted alkylcsg), alkenylcss),
substituted alkenyl c<s), alkoxyc<g) or substituted alkoxy(c<s); or
R and R, are taken together and are alkanediylc<is), alkenediylc<is),
arenediylc<ig), alkoxydiylc<is), alkenyloxydiylc<ig), —alky-
laminodiylc<ig), alkenylaminodiylc<is), or alkenylamino-
20 oxydiylc<igy;
cach Rj is independently:
hydroxy, halo, oxo, amino, hydroxyamino, nitro, imino, cyano, azido,

mercapto, or thio;
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£t ."130,-- %.. ,0 Y.., 17 11'1 Il : H3111 111 14A) ".' 16 15% (R3)y 6
R2 wherein: Wis an electron withdrawi ng group; Rl and R2 are each

i ndependewo0l2911/18639gdr ogen, hydroxy, al kyl (c<8), substit @CeaSadlaps116&8) ,

al kenyl (¢c8), substituted al kenyl (c<8), al koxy(c<8) or substituted

al koxy(c<8); or R1L and R2 are taken together and are al kanedi yl(c<18),

al kenedi y1(c18), ar enédi¥atiex1gikenylraxy didfoykasy, &sklemy ox%flﬂ)’i(@%kl’w) :
al kyl am nodi y1(c<18), al ke 1.nodi y1{ ¢< r al | am pE-.

S0yt y1(c1d) s each ra t MeRELIGGA postEuINLS KEPK-RE Bidencicen,

hydr oxyam no, nitro, inm no,allkdk3dR0y,), A&lkEBloBLLAPURynPoxY AL Y; arykyc<ia),
2011/ 130302PCT/ US2011/ 0321 S 3 ten) SRyloTRELAP LRy Ploxy B4, Ve

al kyl (c<12), al kenyl (c12), aldalkoxpld<es1B¥tcamapl¢xyi®)s.ahatctoptqliCiF)c<12), acyl-

het er oaryl (c<12), heteroaral kyl (c<12), agy| (c<12), al kylidepe(cl2),
al kOXY(C<12), al kenyl oxy(cTY <@k kynyl oﬁﬁ‘é’g&‘?)@@%ﬁ)yl oxy( c‘%%&}"amm (C<12),

g{)i;l((g)]fgg ?z.lligll arr:]?';]gz 82-"132/; ) é‘l%é}lg’ﬁﬁgﬁ%?g %e?&zlléﬂfﬁyoﬁ&%l?) ’a11%91¥1a'rnino(csu),
arylamino(c<iz), aralkylamino<iz,  heteroarylaminoc<i2),
heteroaralkylamino(c<i2), alkylsulfonylaminoc<iz), amidoic<iz),
alkylimino(c<12), alkenylimino(c<iz), alkynyliminoc<i2),
10 arylimino(c<i2), aralkylimino(c<iz), heteroaryliminoc<i2),
heteroaralkylimino(c<i2), acyliminoc<iz) or a substituted version
of any of these groups; or

any two Ri in (Ri), are taken together and are alkanediylc<is),
alkenediylc<is), arenediyl<ig), alkoxydiylc<is), alkenyloxy-
15 diylc<igy,  alkylaminodiylc<is), alkenylaminodiylc<is), or

alkenylaminooxydiyl.c<isg); and

y is from 0 to &;

or a pharmaceutically-acceptable salt or tautomer of the formula.
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al koxyam no(c<12), al kenyl am no(c<12), al kynyl am no(c12)5

aryl am no(c<12) 5ar al kyl am no(c<12), het eroaryl am now1215

het er oar avybamisamgc<12), al kyl sul fonyl am no(c<12), am @®#0TAS21A)N/032156
aIkyIinino(c<12)5a|kenylinino(c12) al kynyli mno(cl12), 10 arylim no(c<12),

aralkyl Cl12) 5 het arylimn he erqaral kylim no

acyllnl Zé eéngﬁﬁg?{%ﬂﬁgﬁ(@gﬁﬁﬁéﬁs ﬁ@mﬁ?n§%8§§mﬂ? §Jg%r any two
R3 in (R3)y_qf “taken together and are al kanedi yl(c<18), al kenediyl(c<18),
arenedi y1(c<18), al koxydi y1(c<18), al kenyl oxy- 15di y1(c<18),

al kyl am nodi y1(c<18), al kenyl am nodi y1(c<18), O al kenyl am nooxydi y1(c<18);
and y iGlafmdm 0 tThe8netbod af ghiar aodtdic sdit WINE septoaipoend af the dorntidat oner  of
the formula. WD 2011/ 130302PCT/ US2011/ 032156 C ai m 20. The net hod of any
one of claims 15 to 19, wherein Wis cyano, fluag or cHgF3. C aim 21. The
met hod of claim 15, wherein said AIMis a conpound\of/ the formula: H3 CC
H3 Swherein: Xi and X2 are independently: hydrogen, Maydroxy, hal o, oxo,

am no, hydroxyam no, nitro, inno, cyanoo(a2|do s{x, or thio; or

al kyl (c<12), al kenyl (¢c<12), al kynyl (c<12), nryl(c12t,aralk | (c12), 10

het er oaryl (c<12), heteroaral kyl (c<12), awy (c<12),, al kylidene(cl2),

al koxy(c<12), al kenyl oxy(c<12), af c&z,, 2 » y@ch)

aral koxy(c<12), heteroaryloxy(012)5 h. 12) 5 acyl oxy(cl2)

5al kyl am no(c<12) 5d|alkylan1no(ctaz Y
al koxyam no(c<12), al kegy!l am ng{ c<¥§2) , A , 15 arylam no(c<12)5
ar al kyl am no(c<12) 5 het exga .~--a(% i gar al kyl am no(c<12),

al kyl sul fonyl am no(c<12), % » 5 alﬁylpnlma(c<12) al kenyl i m no(C12),
al kynylimno(cl2) 5
arylimno(c<12), aral kyl i 13 -~-ter-.ﬁylln1no(012) 5

het er oar al kyl i m no(c<12)” X o 12) or a substituted version 20of any
of these groups;

5 wherein:
X; and X, are independently:
hydrogen, hydroxy, halo, oxo, amino, hydroxyamino, nitro, imino,
cyano, azido, mercapto, or thio; or
alkylc<i2), alkenylc<iz), alkynylc<iz), aryle<iz), aralkylc<iz),
10 heteroarylc<i2), heteroaralkylc<iz), acylc<iz), alkylidenec<iz),
alkoxyc<12), alkenyloxyc<iz), alkynyloxyc<i2), aryloxyc<iz),
aralkoxy(c<12), heteroaryloxy(c<i2), heteroaralkoxyc<i2),
acyloxyc<i2), alkylamino(c<i2), dialkylaminoc<i2),
alkoxyaminoc<i2), alkenylaminoc<iz),  alkynylamino<iz),
15 arylamino(c<iz), aralkylaminoc<iz),  heteroarylaminoc<i2),
heteroaralkylaminoc<i2), alkylsulfonylaminoq<iz), amidoc<iz),
alkylimino(c<iz), alkenyliminoc<iz), alkynyliminoc<i2),
arylimino c<i2), aralkylimino(c<iz), heteroaryliminoc<i2),
heteroaralkylimino(c<i2), acyliminoc<iz) or a substituted version

20 of any of these groups;
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WO 2011/ 130302PCT/ US2011/ 032156 Y is hydrogen, hydroxy, hal o, am no,
hydr oxyam no, nitro, cyano, azido, nercapto, alkyl(c<12), alkenYl(cl12),
al kynYl (Gv@ep11ai393oecl2), aral kyl (c¢12), heteroaryl (c<12) PCT/US2011/032156
het er oar al kyl (ci 2), acyl (c<12), al koxy(c<12), al kenyl oxy(c12)

al kynyl oxy(c12 a cl ar aj kox 5heteroar cl
5h e%/ e%/ oar g_|( ko Xgl( Al h‘:}l E%(egx 5{@;@ Xﬁmno 2l?ydlroxyarmno mtr cyang a21do

al kyl am no(c12) 5di al k)ﬂl a? %Ei%Sgara 9)% ﬁq,%%“%éqh}f(%g%, ANRLLSA2) S

al kynyl am no(c12) 5 ary

het er oaryl ani no(c<12) hekﬁf@a&p@[ﬁl hyﬂeﬁmahlq(l@sg;)a@t(cqz), alkoxy(c<12), alkenyl-
al kyl sul fonyl am no(c<12); and 10or a pharnaceutically-acceptable salt or
taut omer of the fornul®&Yycekai m 2dkhdoxyetnod of awl@iym2l, wharkprysabd Al M

is tb)ar doxol one net hyl aim 23. The net h(sq% of cﬁ<a| m 22, wherei n at least a
portion of the bar doxdIGHRNEFHGF i s pr eBHTOHE 8"56?%}@1 al | i né“Y'8F¥HfH3vi ng

an X-ray diffraction pdzﬂglgrhﬂl ) COMR%1k Sl i ficanfgifafd i Qn
peaks at about 8.8, 12.9, 0&9})14 2 a% 1§ 4 00%109251150 ai mg*ja ﬁfg&(‘%%%;hod of

claim 23, wherein the alkanmandncﬁ(&xlg,cti on phiyhelamifdeulsa) |s saphhdnéial) y as
shown in FIG |A or FIG 1B. Caim25. The nmethod of claim?22, wherein at

| east a portion of th@rﬁhyla@mmm h@tﬁmry jngingceigie ictagarakyy AR iou SOF or m
having an X-ray diffra (1:1< tern with a hal o peak at

approxi mately 13.5 020, é P}Héﬁ(? 2)’ shown in FIG 1C, and a Tg. 20

Q giom 26. Theyrahhasacehti Gl glaf&%ﬁablé’\'ﬁh%&*tﬁlutbﬁ@r Johy@iud.s in the range of
about 120 Cto about 135 Claim27. The nethod of claim 26, wherein the Tg

value is in the range of about 125 C to about 130 C. C aim 28. The net hod
accor didgin 82.any BWén@hO‘éP%ﬁl?‘#ﬁl%l ovhergip s4idiAM hdardepplose aithy25anpunt of to

reduce the subject's weight is a daily dose fromabout 0.1 ng to about 30

mg of t(ﬁﬁmﬁ?%‘ g Mhéfod Becl O?g,ld\fvﬁ&gfﬁraq hag & goﬁiB%{lo?'ﬁ?e Mrd&!o%t{@sméthfﬁ

where t is admnistere intraarterially or Intravenous
2011/ 130302RECHrS—AY 2 /cO3 R 1h6e ﬂihalhavﬁig ah'h@rayedlffmttiampatmﬂn NOukKe@) amyprong of

clainms 1-27, AlMis forpnul at S 0 f.t.capsule or a
tablet. d a.Sﬁ&%icaﬁﬁé}}ﬁ@%twa@eal&%ﬁgulﬁ%ﬂ2§ ﬁénﬁ‘{ Seidi 3l 5° 27, wherein
the AIMis formulated as a solid dispersion conprising (i) the conpound and
(i iy arcigxebdi entFhe method of claim 23, wherein the X-ray diffraction pattern (CuKa) is

substantially as shown in FIG. 1A or FIG. 1B.

Claim 25. The method of claim 22, wherein at least a portion of the bardoxolone methyl
is present as an amorphous form having an X-ray diffraction pattern (CuKa) with a

halo peak at approximately 13.5 °26, substantially as shown in FIG. 1C, and a T,.

20 Claim 26. The method of claim 25, wherein the T, value is in the range of about 120 °C
to about 135 °C.

Claim 27. The method of claim 26, wherein the T, value is in the range of about 125 °C
to about 130 °C.

Claim 28. The method according to any one of claims 1-27, wherein the sufficient
25 amount of to reduce the subject’s weight is a daily dose from about 0.1 mg to about

30 mg of the AIM.

Claim 29. The method according to any one of claims 1-27, where the AIM is

administered orally, intraarterially or intravenously.

100



5C ai m 32. The net hod of claim 31, wherein the excipient is a nethacrylic
acid - ethyl acrylate copolynmer (1:1). daim33. The nethod according to any
one of clwpDres11138M2 where the wei ght of the subject hasPogars20maszsed or
wi |l be measured. Clain134 The net hod of clain133 where the wei ght of the

subj ect_has_peen ior to adm.nj ste Al nd.wil| be

roabur OBt 30r - adiHedranes P@[l%t%nmon@ogic el o hile ﬁ%%@d%ﬁoamﬁk% any
one of clalqga%dﬁ%rgﬁg&@yﬂ@grgwbk@f t he subj ect has been neasured or w ||
be neasured. C aim 36. The nethod of claim35, where the BM of the subject

has been nmeasured prior to admnistering the AIMand wll be nmeasured after
adm ni stlem A t helhal MethpgdChegordiag . tThanynenhed elecwyr dr3~7g wlaﬁr@myth@néIMf isc| ai ms

L 36, uher el 6 0L SGHe B30 SN LLREAHE ATISPRng TP 5B o RipRypSCUl &

di sease, diab ratory

neurodegeneratlve dlsease, i ver disease, |nfect|ous dlsease cancer or has
or i | ICldind@2.go tTieRnspthadiof cldiai 3n, Itheldie thiettuite@cis ardethgeryiic aciy -oe@ylof
clainms 1-36, ereln t he j ect does not 20al so suffer fromrenal disease,
cardlovascuﬁ§ﬂ’ﬁ?§%%§@mﬁﬂf et es, autoi mune di sease, respiratory disease,
neur odegenerative disease, liver disease, infectious disease, or cancer.

G ai m 39,63 et had Ac8h AcBSding RMWhyPsk: 8f chlil TH2lwifire YREREIhNES %&ébl ect

has di abetes. 25C ai m 40. The nethod according to any one of clalns 1-3
wher e the suopecthadbesn motsunahve vdildisenesured WO 2011/130302PCT/U82011/032156
Cl aim41l. The method according to any one of clainms 1-36, where the subject

. Th d
any. ond B at-ar et E aatONAL PR Ra AORRER wail T iR TR B 5dde ot °

di aet es. S@rivir tﬂcﬁniﬂ!;@erﬁ@tth@ﬁlﬂ%dmdllﬂﬁ rh@sadY afBeaddiinidtedingBhelABE, Where
t he subject has been identified as having diabetes. C aim44. The met hod
accordlng to_any gne of clains 1-36, where the subject has bee

Claim 35. The method according to any one of claims 1-32, where the BMI of the

subject has been measured or will be measured.

Claim 36. The method of claim 35, where the BMI of the subject has been measured

prior to administering the AIM and will be measured after administering the AIM.

15  Claim 37. The method according to any one of claims 1-36, wherein the subject also
suffers from renal disease, cardiovascular disease, diabetes, autoimmune disease,
respiratory disease, neurodegenerative disease, liver disecase, infectious disease,

cancer or has or will undergo transplant.

Claim 38. The method according to any one of claims 1-36, wherein the subject does not
20 also suffer from renal disease, cardiovascular disease, diabetes, autoimmune disease,
respiratory disease, neurodegenerative disease, liver disease, infectious disease, or

cancer.

Claim 39. The method according to any one of claims 1-36, where the subject has

diabetes.

25  Claim 40. The method according to any one of claims 1-36, where the subject does not

have diabetes.

101



identified as not having diabetes. C aim45. The method according to any one
of clains 1-36, where the |evel of a nmarker 10ofdi abetes in the subject has
been neaswoediian3odml | be neasured. C ai m 46. The nmet hod &cTarsding31iée any one
of clains 1- 36, mherein t he subject has el evated | evels of at Ieast one

bi omar k oci th di abet es, cardi avascu di.sease al sease,
fatty o Al s Fihnd acepifing 8 AU CBRE ot ¢ Ha?rlnafér - st bt eégl'?laﬁ ng to

any one of qh@bggugegﬁn1ﬁﬁg@euﬁmg@§ subject does not 15have el evated |evels
of at |east one blonarker associ ated wi th di abetes, cardi ovascul ar di sease,

renal disease, fatty liver disease or netabolic syndrone C ai m 48. The

met hod Gleigofdi ng ths meiodpecasding (taians one 86 claithel donwheis thelsilieet dgeegonot
have el evat ed lbevel ofta Syoé)dlgj rker associ ated wi th di abetes,
cardlovascular 3;s¥§¥mp Fenal ase, fatty liver disease or netabolic
syndronme. 20 C aim49. The nethod according to clainms 46 or 47, wherein the
bi osar k&rini 43.a nﬁﬂkeﬁmﬁﬁdhaﬁm&hgtmeﬁysﬁ@aﬁemnﬁepBanheehBéamgenhadb@ﬂmectin
resi st ance, car ovascul ar %tress renal dysfunction. d aim50. The

met hod of CPQ? 189 as ‘@P%ﬁﬁ/@ﬁ% blonarker is a marker of insulin

resi stance. 25C ai m 51. The nethod of claim50, wherein the biomarker is

fastingigihgese ofnNaEmal aRiddifl %o an%%@@#éi’aﬂa%%@%%ﬂéx‘e@ﬁ@&% &%%&?@ee@ﬂ aim

52. The nmethod of claim49, wherein t bi omarker is a marker l'eptin
resi stance. iGtmifierd 38 ndHevimtdigbtaf cl ai m 49, wherein the biomarker is a
mar ker of adiponectin resistance 5C ai m 54. The met hod of claim53, wherein

the bi AR % IS Irgetﬂ %ICO dc?né%gos an LNS(gneT% lalrn %l’ g‘:cl}ﬁ(%%%e.rpﬁve% %\M‘nelar I o the

bi omar Kef" i s> a nar tho
cl aipm 55, whgTrieibatek Iitethlals@byaéthﬁs bt Iﬁbarscwdairlvﬂg bemsakiedi al cells or
C-reactive protein. 10C ai m57. The method of claim55, wherein the
bi omarker is circul ati ng endotheli al
Claim 46. The method according to any one of claims 1-36, wherein the subject has
clevated levels of at least one biomarker associated with diabetes, cardiovascular

disease, renal disease, fatty liver disease or metabolic syndrome.

Claim 47. The method according to any one of claims 1-36, wherein the subject does not
15 have clevated levels of at least one biomarker associated with diabetes, cardiovascular

disease, renal disease, fatty liver disease or metabolic syndrome.

Claim 48. The method according to any one of claims 1-36, wherein the subject does not
have elevated levels of any biomarker associated with diabetes, cardiovascular

disease, renal disease, fatty liver disease or metabolic syndrome.

20  Claim 49. The method according to claims 46 or 47, wherein the biomarker is a marker
of insulin resistance, leptin resistance, adiponectin resistance, cardiovascular stress, or

renal dysfunction.

Claim 50. The method of claim 49, wherein the biomarker is a marker of insulin
resistance.
25  Claim 51. The method of claim 50, wherein the biomarker is fasting glucose or
hemoglobin Alc.
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cells. Caimb58. The nethod of claimb57, wherein the biomarker is

i NOS-positive circulating endothelial cells. Caim59. The nethod of claim
49, wher ewvo 2bhie3oormar ker is a marker of renal disease. PCHTSadImosAsdhe

met hod of claimb59, wherein the biomarker is serumcreatinine Caim61. The
met hod of. clL.ai m 59, wherein.the biogmarker i istatin.C. Cajm62. The

et hod GFEPS; m SEie FRERE; AF dhampf rathesiin  Be HipRAtker s omirkies! Hditet hod
accordi ng tg.ag¥n@ne of clains 1-36, where the subject has chronic kidney
di sease (CKD) or exhibits one or nore synptons of CKD. 20 Cl aim 64. The

met hod according to any one of clains 1-36, where the subject does not have
chr oni Clringhdy diBwamethpdiab)cladmadn whcrdineherdidoaikercsor tiarkgr tod adippnesta of

cl ai s 1-36,r éqlrs][gﬁcee t he subj ect does not exhibit any synptons of CKD. Caim
66. The net hod according to any one of clains 1-36, where the subject has
been 25identified as having CKD. WD 2011/ 130302PCT/ US2011/ 032156 C aim

67. The Cteinhodl acciedhétiod of daiyn Heviatein kiri bismarkdbis adipehectinne subj ect has
been identified as not having CKD. C aim68. The nmethod according to any one
of cl ains. 1- 36, ere th evel of mar ker . of CKD in the subject has been
reasur et S | 1 D8 ehedpb et 4 wherBais hismetsion - dut ?foqfrfg%ﬁ%vaa Mone of
clainms 63-670here the CKD is characterized by a serumcreatinine | evel of
1.3-3.0 ng/ DL where the subject is a human fermale or a serum creatini ne

| evel of 1.5-3.0 ng/DL where the subject is a human male. Caim 70. The

met hod @pingPai m cBhe methpdof ¢leinCKD Wwhereindegebigmatk@r @ eiowlaring Théothdiahoells
accordi ng to0 Yy one Orfte?l ains 1-36, where the subject does not have stage
4 chronic ki &ney 47 Selge I](‘CKD). Claim 72. The met hod according to any one of
clainms 1-36, where the subject has diabetic nephropathy (DN) or exhibits
ondoor aines53ynptIEemetho@Nf claim 55, wherein the biomarker is circulating endothelial

cells.

Claim 58. The method of claim 57, wherein the biomarker is iNOS-positive circulating

endothelial cells.

Claim 59. The method of claim 49, wherein the biomarker is a marker of renal discase.
15 Claim 60. The method of claim 59, wherein the biomarker is serum creatinine.

Claim 61. The method of claim 59, wherein the biomarker is cystatin C.

Claim 62. The method of claim 59, wherein the biomarker is uric acid.

Claim 63. The method according to any one of claims 1-36, where the subject has

chronic kidney disease (CKD) or exhibits one or more symptoms of CKD.

20  Claim 64. The method according to any one of claims 1-36, where the subject does not

have chronic kidney disease (CKD)

Claim 65. The method according to any one of claims 1-36, where the subject does not

exhibit any symptoms of CKD.

Claim 66. The method according to any one of claims 1-36, where the subject has been

25 identified as having CKD.
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Claim 73. The met hod according to any one of clainms 1-36, where the subject
does not 15have di abetic nephropathy (DN) C aim 74. The nethod according to
any one oVOChH/138302- 36, where the subject does not exhi [PCI/Usey11992196 ons  Of
DN. Cl aim 75. The met hod of clain172 where the subject has been identified
as having. Cl ai.m 76. The )hod of cl ai re the su S been
Cdent ] 1 88 not I -AOPHEC SEHRENB Ry 93¢ ehi4is roh Sedes ﬁ@J tha%]@e%lne of
clains 1- 36,1d¥ﬁ%§fe@a§ﬁ§tﬁa‘%zﬁf‘§€l@b a marker of DN in the subject has been
nmeasured or will be neasured. Caim78. The nmethod according to any one of
clainms 1-36, mhere the adm ni stering results in an inprovenent
in estiGlaine6s gl or?éxeunethoql a¢q0r<atlg tmamyaere Qfefcl;m)s loB6.twieer ubydof 2 rGirkem

79. The ”EthquﬂED Iy beclm, rgltheua nlnl erlngw_ duces the | evel of
serum creatinine in ﬁg‘kdbjéc?.]ﬂﬁﬁ ffﬁi Fs2011/ 032156 O ai m
80. The method of claim 79, where the level of serumcreatinine in the bl ood
of Bhe Gluip 68t hakhchbarthodeaswrditlg adb iyl onberfimelagw &d-67CHahdre &he TOKDMaE hod

according to any one f clains 1-36, where the | evel of blood urea nitrogen
(BUN) in thehatgsjcaged Ry sawn Sresigificelsvel ofnd Pr3-¢ gRhswherg the enbirch 82 The

met hod accor g &R 9 1hePBf 148H G, | h0f n Qectln
in the bIong%?lt%eagﬂ ﬁeggm‘ Eeeﬂgﬁégsgreg@dr m%?ﬁdgg&%eagurﬁg&
83. The net hdunanowmaldi ng to any one of clains 1-36, where the |evel of

Angiotensin I in the subj ect has been neasured or will be nmeasured. Caim

nsul R0 A8 ot aeangroLSi i B GHE o o R T iSRttne of insulin

resistance. Cla|n185.The nmet hod according to any one of clains 1-36, where

t hgosuliflesi 7does TRt mBBYE atdsdihp o bEE baE aNERImCI iomvBbreThe stithadeaasor di ng

to any one of clains 1-36, where the subject does not
have stage 4 chronic kidney discase (CKDi

Claim 72. The method according to any one of claims 1-36, where the subject has

diabetic nephropathy (DN) or exhibits one or more symptoms of DN.

Claim 73. The method according to any one of claims 1-36, where the subject does not
15 have diabetic nephropathy (DN)
Claim 74. The method according to any one of claims 1-36, where the subject does not

exhibit any symptoms of DN.
Claim 75. The method of claim 72, where the subject has been identified as having DN.

Claim 76. The method of claim 72, where the subject has been identified as not having
20 DN.

Claim 77. The method according to any one of claims 1-36, where the level of a marker

of DN in the subject has been measured or will be measured.

Claim 78. The method according to any one of claims 1-36, where the administering
results in an improvement in estimated glomerular filtration rate (eGFR) of the

25 subject.

Claim 79. The method of claim 78, where the administering reduces the level of serum

creatinine in the subject.
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exhibit any synptonms of insulin resistance. 15C ai m 87. The nethod of claim
84, where the subject has been identified as having insulin resistance.

Cl ai m 88.Wheonetshawd of cl ai m 85, where the subject has Ppegruscaansiifé ed as
not having insulin resistance. Caim89.The nethod according to any one of

clains -36, where the. |l ev rker i,nsulin resistance.in t
subj ect %S%een ﬁ@d@ﬁfh@@ gfla\mlu e t&&ﬁ?‘@ Oféframr%mmf‘e%@eﬁ% b clalm

84, where thﬁehﬁ%&kh&ﬁm%ﬁ%&ﬁbﬁ@ﬁﬂr&hlEeh@a&@&iSUbJeCt has been measured or
wi |l be measured. Caim91. The nethod of claim84, where a bl ood sugar

| evel of the subject has been neasured or will be measured. 25C ai m 92. The
met hod @ringB&i m 8lhe mpded acerrdmgnioringt @nci efgclpisaiut8$, where g devabfof frdenasiyl obi n

bo1s/ 250505 PEaTnis e IS B b bt Ga iRh Hcssurtor pill pemeawiod yper o

fasting glucose |evel of the subject has been nmeasured or will be neasured.
d aism Sté’llafﬁlnez net hod ﬁfetl(ddaiamo&ﬂmgwbeaﬁy tdie ohsWime E86HSsiviteyd ttite dévdl hef

subj ect has en nmeasur e II asured by a hyperinsulinenc
eugl yceni c (,4 {RpPocEB{n ¢ hs%rl @#%@C@Wanmeawa@%wf bgmetwesl gl ucose

di sposal rate (GDR) in the subject has been neasured or wll be neasured.
A ai m 9§,iFhg3.met hag ARGRIALEQDrEifRe Y af Sl of | AR 1386 witeriRe 1IB&| S4ib] ect

has gl ucose 1ntol erance or exhlblts one or nore synptomns of gl ucose
i nt ol er ance.Ai@iaticnsi® 1. iThlec swbidebblsdecnndrniged or wilybwomeasofede| ai ns 1- 36, where
t he subj ect does not 10have gl ucose intolerance. C aim 98. The nethod

accor di t g, any 1-36, wher.e, the bj exhibit any
syrrptor@1 g%lucé@% |%®%¢ %QHE%gKngine§60¥ﬁnsn§§h%§mg %T§¥%$é%”n 1ere t he
subjpect has rbgehndederRkhibitendsr Mani SR peIniCeSasilintrodihidiRce.

Claim 85. The method according to any one of claims 1-36, where the subject does not

have insulin resistance.

Claim 86. The method according to any one of claims 1-36, where the subject does not

exhibit any symptoms of insulin resistance.

15  Claim 87. The method of claim 84, where the subject has been identified as having

insulin resistance.

Claim 88. The method of claim 85, where the subject has been identified as not having

insulin resistance.

Claim 89. The method according to any one of claims 1-36, where the level of a marker

20 of insulin resistance in the subject has been measured or will be measured.

Claim 90. The method of claim 84, where the level of hemoglobin Alc in the subject has

been measured or will be measured.

Claim 91. The method of claim 84, where a blood sugar level of the subject has been

measured or will be measured.

25  Claim 92. The method of claim 84, where the administering reduces the level of

hemoglobin Alc or fasting blood glucose in the subject.
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15C ai m 100. The net hod of claim 97, where the subject has been identified
as not having glucose intolerance. Caim101. The nmet hod according to any

one of clwprEB11138H2 where the | evel of a marker of gl uces@/useainloaziaeice in
t he subj ect has been neasured or will be neasured. O aim 102. The net hod of

claim 96, . re the f he Iob|n in th ct has 20been
reasur AUt D 11 e MESHPEHTER R Wit s ok ion i o GF UK APBTE a

bl ood sugarIh&ﬁ@gdg$“g@gegggh§&1 has been measured or will be neasured.

Cl ai m 104. The net hod of claim96, where the adm nistering reduces the |evel

of henopgl obin Al c or fasting bl ood glucose in the subject. 25C ai m 105. The
met hod @ping P4 m 10w, methed ef alafraé%ﬂs whergl the owsulin sgrsitivety aflibe sulb?céd:ltas hegt been

measured or vvé X 80 MeARUL eas . ‘Yg’ ﬁl enlnéung)e%ll?gﬂ l,fS2011/ 32156[ Clam
106. The net Ko oF ¢l di'm 5&1 Whe el SRSt |V|ty the subj ect

has been neasured or will be neasured by a hyperl nsul i nem ¢ eugl ycem c

cl agp t@sim 91 ai MhtOvcthbe offetahrak4pivhetead Eulbse dikieisel @tcg{GORS & thespbRead rate
(GDR) in the sgbj ect has beeg measured or will be neasured. 5C aim 108. The

met hod accor® ReFn Beamiedsravigoeanegswgd1- 36, where the subject has

cardi ovascul ar di sease (CVD) or exhibits one or nore synptons of CV/D. Claim

109. Thecakt bed achRr Hlefidqt &céf&bfn%’éﬁ,\?/ [%%ZEI S Mlaims 8- 30MNBE&e HhE sibjRLeRls does

not have cardi ovascul ar di sease or does not exhibit any synptons of
CVD. d ai m Klaoshatotetahodomaaxhdndiong ot moansynmiemobf gluadsesntdledBicewher e t he
subj ect does not 10exhi bit any syrrptoms of CVD. Caim1l1ll. The rret hod

accordiag. t Q- any 0, | a 36 mher t he dentlfled
s haviolgnedh. G o 3Rt i ru S P el Bh§ RraRE pRE R ekt B0l
whape t he suﬁjvegtucb@smiw@aldedentl fied as not having CVD.

Claim 98. The method according to any one of claims 1-36, where the subject does not

exhibit any symptoms of glucose intolerance.

Claim 99. The method of claim 96, where the subject has been identified as having

glucose intolerance.

15 Claim 100.  The method of claim 97, where the subject has been identified as not having

glucose intolerance.

Claim 101.  The method according to any one of claims 1-36, where the level of a marker

of glucose intolerance in the subject has been measured or will be measured.

Claim 102.  The method of claim 96, where the level of hemoglobin Alc in the subject has

20 been measured or will be measured.

Claim 103.  The method of claim 96, where a blood sugar level of the subject has been

measured or will be measured.

Claim 104. The method of claim 96, where the administering reduces the level of

hemoglobin Alc or fasting blood glucose in the subject.

25  Claim 105.  The method of claim 103, where a fasting glucose level of the subject has been

measured or will be measured.
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15C ai m 113. The net hod according to any one of clains 1-36, where the |evel
of a marker of CVD in the subject has been neasured or will be neasured.
Cl ai m 114v0The/1seiohod according to any one of clainms 1-B6T/Ush@nm3iiie numnber
of circulating endothelial cells (CECs) in the blood of the subject has

been nmeasur or wll be ured. 20 ¢ aim 115. The.method qf claim 114,
whor e taiTegds o Hie eshSi 8 PRI G0tk PRy aabttnapr ol beanyest by Bt

116. The net hadhs@led ok 3iMbd BRastbiebEath rﬁgﬂﬁﬂhﬁE%ﬁ%ﬁ&mﬁk%gmﬁﬂQMCes the leve
of circulating endothelial cells 1n e subject. aim 117. The net hod of

claim 116, where the adm nistering also reduces the |evel of 25henogl obin
Al ¢ orClmei9hg bihsodelhpdiodskimPor ndesubighicese dbrasah mig(GIPR) methhodbject

according t agggeone 0 claiﬁ% 1-36 &here t he subject has fatty liver

f :
di sease (FL Q§ﬁ%%ﬁ%¥néﬂe SRS synptons of FLD. 107 WO

2011/ 130302PCT/ US2011/ 032156 C aim 119. The net hod according to any one of
cl aisns a3 1 08vherkhet hetiwdbicesidigfpes angtonkave claghs M-36, welicrditheaakjc(tFhdd) or

does not exhibjt any synptons of FLD. .Claim 120. The nmet hQd_according to any
one of cl ai rfé" Q%ﬁé?ul?ﬁh(é?f‘ésﬁ t{eVRup; @@bw@g Oﬁaioree%mlmpmsagwafnptons of FLD.

5C aim 121. The method according to any one of claims 1-36, where the
subj ectcihgs 16gen Tlﬁerﬁ%_t'ht)di QeLoRGin DAY L ofid Br cfdrid m%?%h_crﬁ%eché@ﬁt%]e& foesa6di ng

to any one of clainms 1-36, wheré the subject has been identified as not
havi ng FLD. havaicandib®8sciilve drsetded Vad)owddesmpttewhibdryanp spmptons|odiG¥D.1- 36, wher e
the I evel of a marker 10of FLD in the subject has been neasured or wll be

. ' . di f [ -
The suby Bt ke o8P eReParRniE hlofagt Ry SBcrhmhSsMnd ofts i ©

acqor di ng t axat Mpey@btophad®BVD- 36, where the subject has been identified
as not having cancer.

Claim 111.  The method according to any one of claims 1-36, where the subject has been

identified as having CVD.

Claim 112.  The method according to any one of claims 1-36, where the subject has been

identified as not having CVD.

15 Claim 113.  The method according to any one of claims 1-36, where the level of a marker

of CVD in the subject has been measured or will be measured.

Claim 114.  The method according to any one of claims 1-36, where the number of
circulating endothelial cells (CECs) in the blood of the subject has been measured or

will be measured.

20 Claim 115.  The method of claim 114, where the CECs are iNOS-positive circulating

endothelial cells.

Claim 116.  The method of claim 108, where the administering also reduces the level of

circulating endothelial cells in the subject.

Claim 117.  The method of claim 116, where the administering also reduces the level of

25 hemoglobin Alc or fasting blood glucose in the subject.

Claim 118.  The method according to any one of claims 1-36, where the subject has fatty

liver disease (FLD) or exhibits one or more symptoms of FLD.
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15C ai m 126. The net hod according to any one of clains 1-36, where the
subj ect has been identified as having cancer and di abetes. Caim 127. The
nmet hod acwordiwmigoire any one of clains 1-36, where the swkbjrastoihas2ibeen
identified as not having cancer and di abetes. C aim 128. The net hod

accor di(ﬂg. tg S%';my ne o% él ai s, 1- 36, V\/nerﬁ i f tgg su%fi c'hent .20 unt. were
admi ni St 0 dnehp aecordipp &2 £1Y PR ChSRIBHLSE: ¥liBicdbt SWikEi%ht "Youl d
not be r eduagde firdNivet BABLLYFLDYS GRLHOAEMPRLTHHERII 032356 O ai m 129. A

nmet hod of reducing a subject’'s weight conprising inistering to the

subj ect a conpound of the fornula, ~in an anmount sufficient to
reduce Glaien $2bj eckhesmeibpdlaecordingrie anhens abpletns ha$, bbetrs tBe delnedtidogsinals (i)

bei ng overwej ght, or obese: 6}*1:‘{ ii) not having diabetes. daim 130. A net hod
of reducing eé(glsﬁtba}ngéym §O\I\%Sloght ]5c'orrpri sing adm nistering to the subject a

conpound of the formula, 1in an anmount sufficient to reduce the subject's
wei ght ,Claien2i.n: TH}(@gtadd hersding tgaiy badodtlainhe] G6npatiadhé sulijeéd denbeas an
anor phous farm having an X-ray diffraction pattern (CuKa) with a hal o peak
at appr oxi rrdfi@}tg%ﬂﬁ.sga@%ﬂ?ubstanti ally as shown in FIG 1C, and a Tg from
about 120 C to about 135 C, and (b)where the subject has been identified as

15(1) bedagh @YLer Werdfthebd 30&3&ing 3 dny bhe BPLIaREY 1 38, FhaRehEsubj&t dhfbdehl- The
met hod of claim 130, wherein the subject is a hunan and the anopunt Is a

dai |y dose fidemfiedagnottha&ythgk].D.Cl ai m 132. The met hod of claim 131, wherein
the daily dose is about 10 ng. 20 C aim 133. The net hod of claim 131,

wher ei nt he dai |l y.dose, i s _about 20 . Caiml he nmethod of .claim 131,
wher ei Eblfl]ﬁ% 1% i | gl"hgonsleéth?(z a%(‘g(lj%ll{lg i%arﬁ%Qne of clalms?’f}SéI: WhdE %heolevecf of @ marker
10 of FLD in the subject has been measured or will be measured.

Claim 124.  The method according to any one of claims 1-36, where the subject has been

identified as having cancer.

Claim 125.  The method according to any one of claims 1-36, where the subject has been

identified as not having cancer.

15 Claim 126.  The method according to any one of claims 1-36, where the subject has been

identified as having cancer and diabetes.

Claim 127.  The method according to any one of claims 1-36, where the subject has been

identified as not having cancer and diabetes.

Claim 128.  The method according to any one of claims 1-36, where if the sufficient
20 amount were administered to a non-obese subject, the non-obese subject’s weight

would not be reduced significantly.
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Claim 129. A method of reducing a subject’s weight comprising administering to the

subject a compound of the formula,

in an amount sufficient to reduce the subject’s weight, where the subject has been

5 identified as (i) being overweight or obese; and (i) not having diabetes.

Claim 130. A method of reducing a subject’s weight comprising administering to the

subject a compound of the formula,

in an amount sufficient to reduce the subject’s weight, wherein:
10 (a) at least a portion of the compound is present as an amorphous form
having an X-ray diffraction pattern (CuKa) with a halo peak at
approximately 13.5 °20, substantially as shown in FIG. 1C, and a T,
from about 120 °C to about 135 °C; and
(b) where the subject has been identified as
15 (1) being overweight or obese; and

(i)  not having diabetes.

Claim 131.  The method of claim 130, wherein the subject is a human and the amount is a

daily dose from 5 mg to 50 mg.
Claim 132.  The method of claim 131, wherein the daily dose is about 10 mg.
20  Claim 133.  The method of claim 131, wherein the daily dose is about 20 mg.

Claim 134.  The method of claim 131, wherein the daily dose is about 40 mg.
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